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The overall p 
clanficahon x s t  of the add~honal mformahon is added to the Compensatory Achon quesbon, 
which identtfies plant programs that address issues associated wth the General Vulnerabhhes 
The scope, analysis, and conclusions of the US D were not changed Revislon bars Iden@ the 

se of this revEion to this USQD IS to pmwde addmonal mfonnahon and 

, g5- 6 / k 
changes The revisions are on pages 2,7,18,2 8 -30.33,34 
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USQD TITLE: DEPARTMENT OF ENWGY, PLUTONIUM ES&H WLNE.RAl3LITY ASSESSMENT, 
ROCKY FLATS SITE ASSESSMENT TEAM REPORT, July 29,1994 

DESCRIPTION AND PURPOSE OF PROPOSED A C T I V W  

"ius USQD evaluates the con&Uons in the Department of Energy, Plutoruum ES&H Vulnerablllty Assessment, Rocky Flats 
Site Assessment Team Report. herem referred to as the Assessment. It IS Nuclear Safety's opuuon that ttus Unrewewed 
Safety Queshon Determumon (USQD) IS not the proper venue for concurrence of Ws Assessment. Nuclear Safety's rewew 
of UIIS Assessment IS not to support, vah&te, or substanhate the statements made III the assessment. The Assessment does 
not contarn any approval authonty nor vahdahon by any orgaruzahon Statements conwed w i b  the Assessment are not 
clearly supported. The purpose of tlus USQD IS to d a m e  If there are any new USQ issues idenufied 111 the Assessment. 
?his IS done by prondmg (1) a condensed descnpuon of the Assessment and an ovemew of the methodology used to 
perform the assessment, (2) a hst of the overall condthons and general vulnerabhhes descnbed III the Assessment along 
wlth adhttonal mformahon to help charactem the general vulnerabhhes, (3) a renew of the postulated events w~th 
comments as to how the SAR analyzed lhat type of event, and (4) a summary &scussion of the USQ potenbal of the general 
vulnerabihhes and events As the Assessment is extensive and presents several issues, this USQD IS rather long Table 1 
provides a listlng of the contents and page numbers It IS suggested that the reader read the SeChon that describes the 
overall condthons and general vulnexabihues before d n g  the summary descnphon of the USQ potenuat of the general 
vulnerabihhes 

Table 1 USQD Sechons and Assessment Topics 
USQD Sechon Page Topic 

DescnphOn of Proposed Achvity 3 A bnef dtscusslon of how the USQD process is used 
to evaluate the Assessment 

4 0 An overall desmptton of the Assessment 
4 A synopsls of the assessment methodology used m the 

Assessment 

descnbed m the Assessment 
Safety, Operahng Funchon and 8 Overall condmons and general vulnerabllihes 
Operahng CondIhon Idenhfkahon 
Fadure Mode, Hazard and Accident 15 A renew of the postulated events 
Idenuficahon 
USQD Qwshons 25 A summary &sussion of the USQ potenhal of the 

general vulnerabdihes and events 

USQD Apphcabon 
For thls USQD the proposed achnty IS the conmuahon of achvihes III hght of those con&hons descnbed 111 the 
Assessment. The 'as found' condihons an? wewed as proposed achwhes that may change the fachty as is exphcitly or 
unphcitly descnbed or assumed m the vmous Final or Draft Safety A n a l y s ~ ~  Reports Some of the WndthOnS (I e , 
vulnerabhhes) m the Assessment have been idenwied as USQs m prewous USQDs These issues may be Qscussed wthm 
the USQD for completeness llus USQD does not evaluate any proposed COrrecaVe achons described wthm the 
Assessment. These wrll be evaluated dunng thew planmg and Implementahon processes Due to the qualltatrve n a m e  of 
the Assessment, the USQD quesuons must be answered m a hke fasluon For reasons presented m the USQD queshon 
sechon, the USQD quesuons are only apphed to the SIX general vulnerabhes, not to the postulated events 
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Overall Description of Assessment 
The Assessment assesses envmnmental, safety and health (Es&H) vulnerabilihes resulhng from the storage and handing 
of plutonium in Buildmgs 371,559,707,771,776f777.779, and 991 The term "ES&H Vulnerability" means any 
con&Don, other than &version of ma ted  (I e sabotage), that could lead to unnecessary or mcreased exposure of workers 
and the pubhc to mdmtton or to the release of ra&oachve matenals to the enwonment. The Assessment was performed in 
accordance with a methodology provided by the Secretary of Energy The Site Assessment Team was composed of 
representattves from numerous groups Team membership is shown m the Table 2 

Table 2 Site Assessment Team Membership 
Name Contnbuted to Name Contnbuted to 

SL Browdy COre P F  Ervin Core 
AC Stalker COre PA Burdeaux COR 
SH Dames Core RL Moore COre 
L D  Danio Core4707 JA Gels 779 
RJ Ballenger 779 R J Schmidt 7791559 
K A  Saratin 779 FG Hudson 779 
KP Femra 779 S L Wilson 991 
AR Harper 991 R J Smnen 559 
J W Goggm 776P77 A A  Dye 776P77 
W B  Flemmg 776P77 M R  Coubrough 776P77 
DF Dushn 776f777 AJ. Holfield 707 
GM Tneste 707 B D  Larsen 77 1 
R A, Falter 37 1/77 1 J.P Moore All selsmic 
B G  Cambell All fire C J  Freiboth 707 
S L  Yela 559,707,779.991 R W  B h  371 
E Kray 37 1 AJ Hazel 37 1 

The team evaluated mventory data with respect to locahon of plutonium, its associated packagmg, and age of that 
packagmg The mventory lncludes Spec~al Nuclear Matenal (S"), residues, wastes, process hold-up and sources Waste 
IS excluded from the assessment except in cases where plutonium waste are co-located in the same bwldmgs as inventoned 
material Each bulldmg is assessed to determine the buildmg release paths Release paths are from 1) vaults, 2) 
gloveboxes in rooms, or 3) mated in rooms or halls Packaging configurahons are evaluated agmst these groupings 
Vanous adverse conduons are assessed for each buddmg From the adverse condmons accident events are postulated Ten 
~ f e r e n t  types of events are depicted 

The Assessment idenofies mdlvidual vulnerabllihes or events as well as SIX general vulnerabihues In order to provide as 
clear assessment as possible a synopsis of the Assessment's methodology is lncluded wth annotahon regardmg Mferences 
between the FSAR and Assessment methodologies Unfortunately, thls makes a rather extensive and long determmabon A 
bnef descnpbon of the overall methodology IS below. The Vulnerabhhes are described m the Safev, OpexaUng Funcuon, 
and Operamg CondIhons Idenhficahon sechon of this USQD 

Assessment Methodo1og.e 

The Assessment is compnsed of a fmly small body wluch summarJzes mdmdual bluldmg assessments located 111 the 
appen&ces The assessments are quahtauve The Assessment does not present sufficient detad to allow for an independent 
renew The followmg describes the overall assessment process that 1s used for each of the buildmgs 

A summary descnphon of the facAty is provided, mcludmg a desmphon of processes, operat~ons and storage 
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Holdings wilhin tlic buildings arc charactcri7cd, identifying thc lypcs of plutonium (e g , wcdpons gradc, sludge or 
c-Its), anti pachaging typcs and combinations Lhcrcof (e g , plastic bagging, cans, vcwls,  plastic containerc drums) 
Quantihcs or proportion of material in each t y p  of conmincrs is not given in h e  Assessment 

Differcnt types of physical barriers are idenhfied A descriptlon of the bamer is provided, however, a measure of theu 
effcchveness under accident condihons is not charactcnzcd 

Actual or potenhal adverse condihons under which the plutonium is stored or handled are idenhfied The types of 
adverse conditions include aging, prcssunzahon, pyrophoricity, radiolysis, equipment failure, change m mission, and 
adminislrahve controls Indications of the magnitude of the problems is provided through the use of Occurrence Report 
staustlcs Table 9 (in the Safety, Operating Function and Condihons section) presents a summary of these stahstlcs 

Historical, current or potenual events that have or may result from the adverse conditions are identified These are 1) 
leakage/spill, 2) breach of contamer, 3) matenal fire, 4) loss of confinement, 5) cntmlity, 6) external exposure, 7) 
explosion, 8) facility fire, 9) earthquake, and IO) aircraft crash Only the radiological consequences from these ekents 
are estimated in the Assessment The magnitudes of the individual events are not listed in the Assessment 

Compensatory measures at the facility that prevent and/or miugate the adverse condihons and events are identified 
These measures mclude Conduct of Operahons, Configuration Control of Design, Emergency Management, Safety 
Systems, and Alarm Systems Compensatory measures provide partial mitigahon of the adverse conditlons and events 
by reducing the probability that an adverse condition will propagate to its resultant event The degree of mihgatlon is 
not esumated in the Assessment 

From the idenofied events and talung into account compensatory measures, potenbal vulnerabihhes (I e , 
consequences) to the worker, envlronment, or pubhc are identrfied Idenhficabon of a vulnerabihty consists of either a 
posihve or negahve response concemmg the potenhal for contammahon, exposure, or injury from vanous types of 
events (e g , spill, loss of confinement, fire, or explosion) An example is descnbed in Table 3 

Table 3 Example of Vulnerability Existence Malrix - Worker 
I 

Event Contamination Exposure 1n)Ury 
Leabage/Spills 
Personnel External 
Exposure 
Fissile Material 

Y 
Y 

N 

Y 
Y 

N 

Y 
N 

N 
I R e l e a  

0 An affmauve inlcauon requlres a short descriphon of the scenano Within this descnphon the likelihood and 
magnitude of the consequence is eshmated to be either low, m d u m ,  or high Paraphrased from conversauons H ith 
team members the following tables present the definibons of low, melum or high The Assessment mcluded the 

These are defined in the tables 
I wning of proposed correchve acuons The hming is grouped into immediate, near term, and long term concerns 

Table 4 Definibon of Likelihood Parameters 
Parameter Definihon 
L O W  

Medium 
High 

Event is not llkely to occur within the next 5 years, but IS llkely to occur within the expected life of 
the facility This includes less llkely events such as earthquakes 
Event is not llkely to occur immediately, but is llkely to occur III 2 to 5 year tune frame 
Condibon currently exi5ts or event is llkely to occur within two years 
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Table 5 Definition of Worker Safety Parameters 
Parameter Definition 
L O W  

M d u m  

f igh  

Reportable injury, exposure above annual admmistrative limit for routme operauons (I e , 1 0 rem 
CEDE) 
Exposure above highest annual regulatory limits for routlne operahons 
(I e ,  I 5 0  rem CEDE) 
Death, disability, exposure or contamination hmlts leading to potenhal short-term ra&ological 
health effects (I e ,  > 50 rem CEDE) 

Table 6 Definition of Public Safetv Parameters 
Parameter Definition 
Low 

hledium 

€hgh 

Exposure does not exceed hmits but may requlre nowicahon 
(I e ,  < 100 mrem CEDE) 
Exposure above highest annual regulatory limits for rouhne operahons 
(1 e ,  2 100 mrem < 1 rem CEDE) 
Exposure above off-site emergency response levels (1 e , 2 1 rem CEDE) 

Table 7 Definitlon of Correctwe Acuon Tuning 
Term Definiuon 
Long Issues which are being miagated by bamers and compensatory measures 
N W  
Immdate 

Issues that may become an immlnent hazard with further degradahon 
Issues that may present mminent safety hazards or concerns 

REFERENCE DOCUMENTS 

Final Safety AndlySiS Report - E5ullchng 371, and associated Operational Safety Requirements 

Final Safety Analysis Report - Buildmg 559, and associated Operahonal Safety Requlrements 

Final Safety Anaiysls Report - Bulldmg 707, and associated Operauonal Safety Requlrements 

Final Safety Analysis Report - Bulldmg 771, and associated Operatlonal Safety Requlrements 

Final Safety Analysis Report - Buddmg 776/777, and associated Operauonal Safety Requlrements 

Final Safety Analysls Report - Buddmg 779, and associated Operahonal Safety Requlrements 

Draft Safety Analysis Report - Buddmg 991, and associated Operahonal Safety Requlrements 

OTHER REFERENCES 

USQD-707-94-0375-SDK, Buillng 707 Implementahon Plan for Complmce With HSP-31 11, Rev 2, January 26, 
1994 
USQD-RFF-93 117O-TLF, Plutonium Storage Issues Includmg HSP/FLP 31 11,  September 3,1993 
USQD-RFF-94 OOM-TLF, Transfer and Storage of Plutonium for Fue Safety, November 2, 1993 
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LSQU lUI)-94 001 5-AK5 I<cv 1, Non-Rcwmpt~on Plutonium Building IIEPA F~ltcr 1~1~1111111 rcjung 'it KO&\ Fla~c  
Plmt /one\ I IA, m t l  11, Rcv 1, Arigu\t 1904 
hl,in,igcmcnt Plm lor Rcwlution of the Sdlcly I\suc\ A\ct~i~itcd With the Iiordge of I'lutonium, Rev 3 Novcnikr 8, 
1993 
Health & Sdfcty Prdcliccs Mdnual 1-82500-HSP-31 11,1 rdnsfcr dnd Storage of Pyrophorlc Plutonium for Firc Safety, 
Rev 0, Novcmbcr 5, 1993 
3-J69-NSPM-5C-01, Rev 0, Nuclca Safety Proccdurcs Manual Evaluation of Unrevicwd Safety Quesuons, Septernbcr 
12, 1994 
Shift and Standing Ordm Manual, Standing Order No 21, ' Special Nuclear Material (SNM) Handling Restnction," 
M a y 4 ,  1993 
USQD 707-94 1523-WGH, Impact of DOP Testing Only 2-Stages of the 4-Stage Zone I/IA HEPA Filters in Building 
707, Septernbcr 1 ,  1994 
Sdtet) Acscscmcnt of Plutonium in Storage Tanks and Rcldtcd Issues d t  the Rocky Flat5 Plant, LA-CP-91-34, February 
1991 
Plutonium and Urmiurn Solutions Safety Study, LA-UR-93-3282, October 1993 
Draft USQD-RET-95 0387-CAS, Gaseous Hydrogen Gencrabon m i  Accumulation in Soluuon Tanks in Buildinzs 37 1 
and 771, March 30 1995 (still in  review) 
Human Fdctors Review of Compensatory Measures, JWK-003-95 
hon Destructivc Assay (NDA) Measurements of Process Holdup, July 1990 
LSQD 559-91 0007-JRW, Material Hold-up in Bldg 559, February 1991 
USQD-707-91 0068-JRW, Matenal Hold-up in the Ducts Bldg 707, July 1991 
USQD-771-94 1592-BJS, Safety Analysis of Material Hold-up in Ductwork, September 1994 
Rocky Flats Plant Transportation Safety Manual 
Site Integrated StabihLation hqanagement Plan, October 10, 1995 
Implementation Plan for Recommendat~on 94-3, Rock) Flaw Seismic and Systems Safety, June 1995 
Standing Order Number 39, Management of Bottled ALtinide Solutions, June 5,1995 
Building 886 Bnsib Tor Interim Operation, Revision 1, October 1995 

APPLICABLE REQUIRFMENTS 

DOE Ordcr Deccnptiorj 

5480 7A 
5480 21 
5480 23 

Fue Protection 
Unreviewed Safety Quesuons 
Nuclex Safety Analysis Rcports 

SAFETY, OPERATING FUNCTION, AND OPERATING CONDITIONS IDENTIFICATION 

This section normally describes the applicable normal, abnormal, and emergency funcuons and operauon con&bons for 
equipment duectly and indrectly affected by the proposed activity Described in this section are the overall conditlonj and 
general vulnerabilities descnbed in the Assessment As defined in the Assessment these condiuons contnbute to 
unnecessary or increased exposure to radldhon to workers and the public or to the release of rachoacbve matenals to the 
envlronment They arc, on very broad terms, conditions of 1) the MAR, 2) the equipment used to conmn and confine the 
MAR, 3) equipment used to mitigate the consequences of postulated accidents, and 4) administrative controls (1 e , 
procedures and OSRs) to ensure safe operatlon and manlenance of this equipment Thus, this is all inclusive In the 
follou ing, the general vulnerabilities are listed with supplemental information that charactenzes the vulnerability Also 
presented are the programs thdt address the vulnerability and whether the vulnerability has been addressed in a previous 
USQD 
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Overall Conditions and (;enera1 Vulnerabilities 

The Assessment also indcates design life posihon of the facility and equipment This is based on facility design life and 
age of the building However, some of the equipment has been replaced or upgraded Table 8 shows the design life posiuon 
of each building as indicated in the Assessment 

Table 8 Position in Design Life of Facility and Equipment 
Building Posiaon 
37 1 Middle 
559 At or exceeded 
707 At or exceeded 
77 1 At or exceeded 
776/777 At or exceeded 
779 At or exceeded 
99 1 At or exceeded 

I 

Largely, the Assessment used OccurrenLe Report StaUshcs to piovide an inlcatlon of the current status of equipment 
fadure and the root causes A summary of the stahshcs is provided in Table 9 

Table 9 Occurrence Report StahstIcs 
Equipment Inadequate Not Reduced Inadequate Admmist 

Number of Falure Preventwe Completed Levels of Config Controls 
Revlewed Mamt Work on Expenence Knowledge 
Occurrence vss 

Building Report No % No % No % No % No % 
37 1 332 145 44 2 1 33/99 55 17 16 5 16 5 
559 33 1 78 24 2 1 26/90 103 31 33 10 39 12 
707 699 246 35 4 1 491140 210 30 31 4 57 8 
77 1 33 1 103 31 NL 571109 80 24 NL 20 6 
776fl77 306 117 38 NL 24/56 86 28 13 4 17 6 
779 127 26 20 2 2 18/39 32 25 10 8 22 17 
99 1 74 32 43 1 1 9/11 23 31 NL 14 19 

~ 

NL - Not Listed 

The Assessment idenufies six general vulnerabihhes, that are lscussed below As inlcated by the Assessment, these 
vulnerabilitm, if left unmiugated, have the largest potenhal consequences The Assessment provides the following 

I statements 

"The most important vulnerability on a frequency basis is that liqwds conmning plutonium are stored in 
contzuners that are being attacked by the soluuons These contamers are presently faling on a random basis " 

"The most mportant vulnerability on a matenal-at-nsk basis is that sohd plutonium is packaged for short-term 
storage These condmons are presently degradmg the contamers, potenually to falure, which allows release of the 
matenal in the buildmg " 

I General Vulnerabllitm 
GV # 1 
designed for this length of storage These confinement systems are degrading with the passage of Ume 

Plutonium soluaons have been stored for five years in plasm bottles, system piping and tankage not 
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Though several progr,ims drc dddrcssing this condition and SESdU’3QDs havc evaluatLd part\ of the program the 
conthuon of storing plutonium bearing acidic and basiL soluiions in containers not dcsrgncd for extended storaqc has not 
becn evduatcd with the SES/USQD process The DOE RFFO twice conuactcd the Los Alamos Technolog) Office to study 
this issue Thex findings are in LA-CP-91-44 Safety Assessmen! of Plutonium in Srorage Ianks and Related Issues at rhe 
Rocky Fiats Plant, February, 1991, and LA-UR-93-3282, Pluronium and Uranium Solurions Safety Srudy, October, 1993 

The LA-CP-91-44 study found no appdrent imminent crrucality safety concerns, but 11 concluded that it IS unwise to allow 
the condition to continue indefinilcly ‘The nsk of complscatlons will increase $lgnificantiy because of detenoratlon of 
equipment and chemicals if the resins and hydrogen peroxide are not stabilized before resumption’ (p 1) ‘In bnef, h e  
concerns about anion exchange resin, annular tank calculations and inspection reports, and hydrogen peroxlde solutions 
should tx addresxd quichly, on a time scale of a few month?, without waiung for full resumption of B771 Beyond these 
concerns, the situdtion for ring filled tanks, other types of tanks, americium in-growth, and plutonium solubons in plastic 
bottles (if inspected in the meantime) is \table enough to await resumphon of B771, if the resumptlon occurs In about a 
year, as IS currently planned’ fp 1) 

The LA-UR-93-3282 sludy examines many of the same conditions that the 1991 study examined but m light of near- and 
long-term storage The 1993 study found, ‘ (the) principal hazard of concern is spills or leaks of radioacme soluuon The 
probabihty of spills and leaks will increase as the contamers dge’ (p, ni) The report sites that B771 recorded 14 radioacuve 
leaks from 8/91 to 7/93 This is about 8 spdls a year The study found the predominant source of leaks are gasket, Jomt and 
valve fadure and pittlng corrosion The mdy  &d not quantify the size of &he spills ‘LANL personnel concluded that long- 
term storage of plutonium m tanks that were not designed for that purpose had the potential to create senous safety hazards’ 
(p 5) ‘Thls situahon was unprecedented, and no organized database existed from which to predict the long term stabdlty 
of the soluuons and resins’ (p l} 

‘Pltung corrosion occurs when ranks contam matenals that attack the stamless steel’ (p 5) ‘Fluondes and chlondes attack 
stamless steel, although nitric acid (If present) will inhibit corrosion by passivatrng the surface The tanks that are used 
pnrnady for storing hydrachlonc acid are lined Kowever, B771 personnel report that some of the tanks used to store other 
matenals (e g , glovebox cleanup waste, ash effluent, and the B771 parts-cleanmg soluuons with higher levels of uranium) 
are not lined, and process knowledge lndicates that these tanks may contain chlondes and fluondes that could attack the 
stamless steel’ Cp 6) This study indicates that nitnc acid is not especially corrosive on 304 L qamless steel at rmm 
temperature, referencing a corrosion rate of 0 OOO6 in per year for red fuming nimc acid from A Guide to Corrosion 
Resistance (1961) Wowevcr, analysis of nihlc acid that had been in the tank for one year at LANL found sllght leachlng ot 
slamless steel 

The following summarizes a telephone conversaion with Larry Peppers of Material Surface Technology at €EFTS Nrmc 
acid IS generally very compatlble with stainless steel However, corrosion problems exlsted before the 1989 shutdown and 
have increased s m e  the shut down The problems are largely related to lwahzed corrosion That is, generalrzed corrosion 
of tanks has not been expenenced Corrosion problems have existed on a few lines Stagnant condmons enhances lccal 
corrosion as compared to flowing condrtions Local corrosion occurs at crevices and places where debns or salts may 
butldup (e g flanges and welds in pipes and tank appendages) This IS generally referred to as pmng COITOSlOR 
Generally, pitbng corrosion causes small leaks not catasfrophic falure Catastrophic farlure is caused by stress corrosion, as 
expenenced in the hydrofluonc acid lme 

Leaving the soluuon in the tanks may also lead to suatificauon of the plutonium soluuon and radiolysis of the water 
molecules in the soluuons Gntrcahty Safety has reviewed condiuons that could lead to strauficauon w~th  the current status 
of the tanks These condiuons are high plutonium content, low concentrattons of nimc acid (less than 1 Normal), and the 
presence of organics Based on current mformauon none of the tanks present these condiuons Radiolysis and 
accumulauon of hydrogen in the tanks is evaluated in USQD-RFT-95 0387-CAS, Gaseous Hydrogen Generation and 
Accumulalron ln Solution Tanks in Buildings 371 and 771 Thls USQD resulted in a posiuve USQ conhuon Ths 1s based 
on creahng an accident of a different type than any previously evaluated in Safety Analyses The USQD did not requue a n y  
ornpensatory measures The conclusion IS as follows 
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'Scveral of thc cxisting tanks in Building 771 and 371 havc the capability to accumuldtc radiolytic hydrogcn to thc cxtCnt 
that thi, hydrogen would rcprcscnt a significant hamd All of the susceptible tanks in Building 771 however havc been 
demonstrated to bc vcnted, and thc ralcs of hydrogcn production in the suscephblc Building 371 Unks i s  such that these 
tanks can remain un-vcntcd for an additional two (2) ycars from the time of this writing prior to these tanks representing a 
concern that will require re-evaluauon (The 371 tanks are capable of accumulating hydrogen to pressures only slightly in  
excess of atmospheric pressure and the accumulated hydrogen inventones could, at worst, result in deflagrahons outside the 
ruptured tanks with TNT equivalence of less than 20 g ) 

Venhng of susceptible tanks has been verified Therefore the txtent  of any ignition of hydrogen would be limited to 
deflagrations outside tanks ruptured by detonahon The risk from this hazard is bounded by the existing Safety Analyses as 
defined in 3-J69-NSPM-5C-01, Evalicalion of Unreviewed Safely Q M S I ~ O ~ S  However, since thi5 harrard has not been 
analyzed in the exishng Authonzation Bav5 and represents an undefined workers safety hazard, i t  does constitute an 
Unreviewed Safety Queshon (USQ) ' 

This vulnerability is being addressed in vanous stabilization programs for the buildings idcntified as containing stored 
soluhons Unfortunately, these programs have yet to be fully implemented The achvihes within these programs will be 
accomplished using Task Information Packages (TIPS) or other estabhshed programs (e g , Integrated Work Control 
Package Program) that wlll be fully evaluated using Safety Ev'iluation Screens (SES) or USQDs as required These 
stabllizabon programs will alleviate idenufied processes related to safety concerns and place applicable buildings rn a safe 
conhhon to awat decisions regarding find dispositton 

GV # 2 
metal 1s occurrrng Both condihons challenge contamer integnty and increase the fire hazards of the storage 
configurahons 

Plutonium is known to be stored in contact with plasm or other organic matenal and oxidahon of 

Procedure HSP-31 11, "Transfer and Storage of Plutonium for Fxe Safety," Rev 0, defines the intenm responsibilihes and 
rquuements for packaging, transfemng, and storing plutonium, Pu oxides, and Pu compounds to minimize the possibility 
of Pu fues until long term transfer and storage requlrements are determined This procedure is evaluated in USQD-RFP- 
94 0084-TLF This evaluation concluded that stonng plutonium, as stated in the procedure, the risk of an accident would 
not increase This procedure specifies requirements to ensure the fire safety of plutonium and no special compensatory 
actions are requued other than certain safety systems be operable 

A Management Plan for Resolution of lhe Safety Issues Associated with the Storage of Plutonium, July 8 ,  1993 has been 
published This plan includes the scope of inspechng and repackaging, as necessary, any packaging configuration deemed 
unsamfactory 

USQD-RFP-93 1170-TLF evaluated the exishng condihon of the storage of potenhally pyrophonc plutonium as it has been 
from the cumlment of produchon operahons in December 1989 to the date of the USQD This evaluatlon also assesss the 
falure to comply with the requxements of HSP/FLP-3 1 1 1 as descnbed in Occurrence Report 
RFO-EGGR-SITEWIDE-1993-0002 and the conhnuing increaw in the quanhty of dispersible plutonium oxides present at 
Rocky Flats Envlronmental Technology Site The evaluatton concluded that an Unreviewed Safety Queshon existed As a 
result of this conclusion, compensatory measures were developed whlch included, Standrng Order No 21, May 4,  1993 
restnctmg the handling of potenually pyrophonc plutonium, and implementahon of corrective achons addressed rn the 
Management Plan for Resolution of the Safety Issues Associated with the Storage of Plutonium 

GV # 3 
handlers lengthens both the "hands-on" durahon of an acIvity and the calendar Ime to complete the acuvity Both 
condihons increase the radiahon exposure of the material handlers and thelr support personnel 

Degradahon of Vital Safety Systems (VSS) concurrent with the loss of expenenced plutonium 
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This general vulnerability has not becn previously evaluated with thc SES/USQD process Thu vulnerability addresses 
ALARA conccrns but i t  has implicahons on the reliability of VSSs The Assessment provides occurrence report staustlcs 
related to equipment failure and personntl error The statistics range from 1990 to approximately May 1994 The 
percentage of Occurrence reports that can be contributed to equipment falures ranges from 20 to 44 percent for the dfferent 
buildings The percentages contributed to personnel error range from 17 to 31 percent 

Vital Safety Systems deficiencies must be repaxed, or have compensatory measurw in place pnor to personnel performing 
operahons mntenance of VSS 1s pnonuzed For example since exhaust fans pull rn through the HEPA filters, therefore 
they have a higher pnority than supply fans However, mamtenance (prevenuve and correctwe) prachces have changed 
since the FSAR was wntten The changes have increased the repm tune for correctwe mantenance, and budgetary 
changes have impacts on the avrulability of personnel to conduct repam and whether some ‘non-essenual’ equipment 1s 
repwed As discussed below these factors resulted m many compensatory measures 

The Assessment identifies maintenance deficiencies as a contnbutmg adverse condihon ‘Equipment frulura 
predominately result from age of equipment and lack of preventwe mruntenance Equipment falure degrades safety system 
performance Equipment age adversely affect performance due to the general inability to o b m  replacement parts and 
reduced operauonal rellability The equipment falure rate has been increasing in recent years The lack of a ngorous 
prevenuve maintenance program contnbutes to the hme dependent physical degradahon of equipment ’ (p B2-559-13) 

As presented in Table 8 almost all of the buildmgs have exceeded their design life Operaung equipment past its deslgn 
llfe and preventwe mamtenance less than recommended by manufactures mcreases component wear out, mcreasing the 
falure rate Though some of the systems have been upgraded, some equipment is very out dated However, it 1s not 
unusual to have bfficulty m gemng replacement parts For example, the UPS system in Buildmg 779 is reportedly more 
than ten generahons behind the current model The vendor no longer carnes documentahon on the system 

Several data bases were searched to explore the extent of increasing falure rates They are Occurrence Reports (ORs), 
Llmit Condiuons of Operauon Trackmg &COT), and Mamtenance Work Control Forms (MWCFs) Hlsmgrams of the 
ORs from 1990 to 1994 do not indlcate any overall trend These histograms are in Attachment 2 LCOT data lists when a 
pamcular LCO is not met, however, the data does not idenhfy a pmcular system or component that is causing the out-of- 
tolerance conlhon Therefore, this data I\ not useful to this end Histograms of MwCFs submiued by Buillng 707 and 
Buildmg 771 are also mclude in Attachment 2 Several outside influencmg factors are evident in the histogram for 
Buildmg 707 MWCFs These are mission change, resumpuon, and the decision to reduce the area within the building in 
which matenal is stored An increasing trend is not idenhfied in these histograms 

Though an increasing trend m falure rate 1s not identlfied, a review of the MWCFs provide inchcanons that some 
components are not operable rqumng some type of compensatory measures This 1s an mdlcauon that the system’s 
funchondity IS not what it was onginally assumed The compensatory measure may be operahng the component m a 
manual mode rather than automauc, or it may requxe some achon such as fire watches Examples of system degradauon 
are provide below 

Bukhng371 

- 
- 
- 

I - Instrument AH is inoperable 
Compensatory measures are estabhshed for moperable poruons of the LS/DW 
Zone I Systems - 2 of 5 systems have only one operatmg fan, 1 system has a bad bearing on a fan 
Zone I1 or Zone I11 Exhaust Fans - 7 of 10 fans have problems 4 fans have beanng, vibrahon or knockmg 
problems 1 will not start 1 will not start on emergency power 1 1s inoperable with inbcator showing 
operable 

I 

I 
- Zone II Supply Fans - 1 of 6 fans has been down for 4-5 years 1 fan does not have power 
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Buildmg707 
- 
- 

Supply fans - 6 of 13 supply fans are out with an additional 3 as quesuonable 
Zone I Exhaust - There arc 7 Zone I Exhaust Systems 1 System both fans are out It serves module D&E 
gloveboxes 1 System a single fan is out It serves modules F, G & H hoods 
Zone I1 Exhaust - 1 of 9 systems has both fans out, 1 of 9 has no redundant fan, 3/9 systems have a single fan 
that 1s quesuonable These three systems serve modules A, B, C, and D 

- 

Bddmg771 
- 
- 

Fan interlock controllers - some may not operate as descnbed in the FSAR 
Power Supply - Recently performed work shll requlres ‘hot’ system operability teshng, system operatlng 
procedures, and labeling 

- Fans- 
- Due to vibrahon problems the fans must operate at reduced speed High speed fan operauon is used 

to help flush a room upon release of matenal The fans should not be operated at high speeds for 
longer than 15 to 30 minutes This was roumely done m the past 
Shafts - In 1980 the onginal shafts m the supply fans were replaced All of these were replaced 
agam this year 

- 

Component failure and system degradahon is parhally compensated for by Compensatory Measures JWK-003-95, 
Attachment 3, presents an assessment of the compensatory measures in Buildmg 707 The conclusions from thls 
attachment 1s follows 

‘Many of the Compensatory measures are put in place to augment an autommc system that 1s not funchoning adequately 
Thls review of compensatory measures has noted several areas where humans are less rellable than the mechanical system 
they are meant to support Humans are slower than mechanical systems, human rehabihty 1s lowered by stress, and other 
concerns may take pnonty over compensatory measures 

It IS dff icul t  to address the issue of whethcr or not the abihty to implement compensatory measures is being affected by the 
perceived loss of expenenced personnel Many of the personnel who are responsible for compensatory measure, such as 
shift managers, [Shift Technical Advisor] STA, and [Stahonary Operahng Engineer] SO&, are requlred to complete 
extensive traning programs If the requued m n m g  and sufficient staffing levels are sustained, then lack of experience 
should not affect the implementahon of compensatory measures 

The current system for managing compensatory measures relies heavy on the memones of a small group of inchviduals, 
however the effechveness of human memory decreases as the number of items that must be remembered mcreases Twenty- 
seven (27) shlft orders with compensatory measures spread through a total of over fifty (50) orders are lmpossible to 
memonze effecbvely and can be very bme consuming and error prone to search through In addmon, the high turnover rate 
of compensatory measures mcreases the probabllity of errors while updatmg the shift orders and status boards While thu 
system may be able to handle a small number of compensatory measures there are currently too many for it to manage 
effeChVely ’ 

The MWCF complehon m e s  are reviewed for insight into repan hme Average complehon tunes from the VSS MWCFs 
are rather long These are shown m Table 10 Included in the MWCF complehon hme is the penod to close-out a work 
package, a low pnonty task MWCF complehon hme is not useful for eshmahng down or repan tunes, however, Buildmg 
707 Uhlihes Manager Bob Slaybaugh and former Buildmg 771 Utllihes Manger Joe Qualye eshmate the repau hme for two 
types of fan falures, belt and beanng falures These are shown Table 11 along with the values used m the FSAR Fault 
Tree Analyses 
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Component 

Beanngs 
Belts 

T'iblc 10 Avcrdgc VSS MWCF Completion Timcs 
Componcnt Building 707 Building 771 

All VSS 160 ddy5 3 15 d'iy5 
Belts 84 cklys 282 day5 

Bearings 27 days 766 days* 
* This datum has little supporting data 

Rcpar Timcs 
B707 FSAR B707 B 771 

4 days 21 ddys 2 hr 
1 hr 20 hr 14 days 

The increased repalr time is attributed to 'ivalability of vanous personnel, lack of spare p.utr and implementation of the 
structurcd Integrated Work Control Process (IWCP) Limited personnel enforces coordination 'imongst maintenance, trade, 
and Radological Control Technician per5onnel Timely coordinahon 1s not always possible due to training and other 
factors An inventory of spare parts used to be maintained One reason why Buildmg 707 estimates for these repau umes is 
significantly less than Budding 771 is because Buillng 707 has acqulred a minimum amount of replacement parts for these 
repaus The IWCP establishes a structured process for correchve mantenance and modifications This has increased the 
amount of tune requlred to perform correchve rnamtenance The influencing factors on repair ume apply to all 
mantenance, increasmg the unavalability of components and systems 

Repau times for two types of falures for fans are quanhfied This data indcates the component and system una\ adabihty 
has mcreased by factors of one to several orders of magnitude Though the increased repalr time is not quanufied for other 
systems and components, the factors discussed above have implicauons for repalr of other components and systems The 
nsk significance of the increase is discussed later in this USQD 

G\' # 4 
(relafive to HEPA filters) potentially increase the consequences of any postulated event by an estmated 20-25 
percent 

The matenal inventory differences (duct hold-up, waste shipments, assay errors) and then locauons 

Examples of matenal mventory differences include 

0 

0 

plutonium hold-up m the ductwork and gloveboxes, 
due to increasmgly more accurate measuring devices and stahshcal vanahons of measunng the amount of plutonium in 
waste drums, 
contaminahon imbedded in the paintcd walls and floors 

Inventory differences and fluctuahons m Material-At-fisk are recognized and allowed for in the FSARs This IS done in 
part b) calculatlng best estmate MAR values and eshmatlng a residence tlme factor for certam operauons Howeker, the 
mcreased inventory is not an mcreased MAR for any and all accidents For example the MAR for spills, loss of confinement 
or smalVmediurn fues is not impacted This is because accidents such as these have less unconuolled energy associated with 
them, allowing them to be better defined Other inihatmg events or accident Scenarios that may mvolve large pomons of 
the facihty might mvolve some of this increased mventory The most significant inventory dlfferences are those associated 
with plutonium hold-up in ductwork and gloveboxes 

Several s t u d m  and USQDs have been performed evaluaung the duct hold-up One of the in i td  s tu les  1s Nondestructive 
Assay (h'DA) Measurements of Process Holdup, July 1990 Table 12 lists holdup summary for several buildings These 
values are based on inihal rneasunng techniques and a statisucal sampling plan and did not include holdup m a t e d  in 
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gloveboxes Additional csumdlcs, for some buildings, hdvc Since bccn pcrformd thdl includcd glovebox holdup The 
values in Tablc 12 arc presented to help characlcrix the magnitude of thc holdup 

Table 12 Phase I Holdup Summary By Building 
Building Holdup (kg) 

371 0 85 
707 27 1 
77 1 33 1 
776 4 2  
779 1s 

A USQD has been or is in the process of bemg performed for Buildings 371,559,707, and 771 These are 
0 

0 

USQD 559-91 0007-JRW, Material Ifoldup in Bldg 559 Ducts 
USQD 707-91 068-JRW, Material Iioldup in the ducts Bldg 707 
USQD-771-94 1592-BJS, Safety Analysis of Material Ifoldup in Duchvork (This is the only posihve USQ ) 

Talung into account the previous operahons in Buildmg 991 (I e , predominately storage of S I W  in Type-B containers) this 
buildmg N as not included the duct holdup program The USQD potentla1 of holdup in Buildings 776 and 779 is discussed 
~I I  the USQD Quesuon secuon 

Radlological Protechon requlres evaluahng the ra&ahon fields that help idenufy significant accumulahons of matenal 
Also, Safeguards and Secunty program dtvelops and mplements policies and procedures which provide for the physlcal 
secunt) , control and accountability of special nuclear matenal This is done with assistance from Stausucal Applicauon 
and Safeguard Measurements groups Through the use of statistics and NDA measurements, these groups also help idenufy 
locauons of duct hold-up and mmmize asay  errors 

G\ F 5 
earthquake (Buildmg 371 excepted) This potenually increases the matenal avalable from events, caused by the 
first four vulnerabilihes listed above, due to damage to packaging or confinement systems 

Plutonium is stored in structures that are not seismically quallfied for the present design basis 

The plutonium facdihes' FSARs quanutabvely addresses nsk to the public This information is used as part of the 
authonzahon basis for facility operauons Based on the existing FSARs and other recent analyses, nsk to the public from 
plutonium bulldings is dominated by earthquake and wind events In view of this conclusion, Buildings 559 (wind only), 
707A, and 779 were structurally upgraded in the late 1980s to withstand the design basis earthquake and wind events 
Buildmg 371 is designed to withstand the design basis accidents Most plutonium at Rocky Flats Envlronmental 
Technology Site is currently stored m vaults or vault-type rooms which provide greater protection from accidents or natural 
phenomena events than glovebox storage The natural phenomena events (earthquakes, winds, tornadoes) are reviewed in 
the Manasement Plan As idendied in USQD-RFP-93 1170-TLF, the plutonium storage issue represents an inadequacy in 
terms of the FSAR basis because of the mcrease of dispersible matenal from increased storage ume, under severe accident 
condihons (earthquake), an increase in the amount of oxide could result in an mcrease m radiological consequences to the 
pubhc 

The Rock) Flats Envlronmental Technology Site buildmgs' FSARs show that nsk to the pubhc is dominated by lower 
probability seismic and extreme wmd events rather than the higher frequencies of potenual fires, explosions, and spills 
Currently, most of the pyrophonc powders and flakes are stored m Zone I vaults or Zone I1 vault-hke rooms which 
generally provide greater structural resistance to natural phenomena forces The nsk to the worker from plutonium 1s 
managed by a low occupancy rate and work place monitonng such as SAAMs 

G V i: 6 
compliance with the plant fire safety procedure (HSP-31 11) C e m n  of these items have a llmited storage life, 

Hundreds of plutonium items stored at Rocky Flats Envlronmental Technology Site are out of 



I',rgc 15 o f  45 

UNREVIEWED SAFETY QIJESTION DETERMINATION 
USQD Number USQD-HFP-94 1186-RWW, Rev 1 

1-CI1-NSM-04 05 

afwr  which thcy have to be unpacked in d controlled environment and visually inspected to determine the amount 
of plutonium oxidc formcd during storage The oxidc and plutonium fines are considered pyrophonc unul  
thermally skibili7cd and may bum in an air atmosphere 

HSP-3 1 1 1, ' Transfer and Storage of Plutonium for Fire Safety" defines the intenm responsibihfies and requxements for 
packaging, transferring, and storing plutonium, Pu oxides, and Pu compounds to minimize the possibility of Pu fires untll 
long term transfer and storage requirements are determmed USQD-RFP-93 1170-TLF evaluates the storage of potenually 
pyrophonc Pu as it has been from the curtailment of production operatlons in December 1989 to September 1993 T ~ L S  
mcludes the failure to comply with the requlremenls of HSPFLP-31 11, "Transfer and Storage of Pyrophonc Plutonium for 
Fire Safety" dated May 8,1991, as described in Occurrence Report RFO-EGGR-SITEWIDE-1993-0002. and the conunumg 
increase in  the quanhty of dispersible plutonium oxides present at Rocky Flats Envuonmental Technology Site 
Compensatory Actions defincd in the above USQD address measures to reduce nsk to workers and the pubhc and to prevent 
the probability and consequences of potenoal accidents As an immediate compensatory achon, Standing Order No 2 1 was 
issued on May  4, 1993 by thc EG&G Rocky Flats Gencrdl Manager which established restnchons on handling potenuallj 
pyrophonc plutonium Other correctwe achons are addressed in the "Management Plan for Resolution of Safety Issues 
Associatfd with the Storage of Plutonium " 

Four b a i c  correcbvc actions are identdied in the Assessment which could lower the impacts of vulnerabdihes 1) stabilize 
soluuonh and pyrophoric matenals, 2) repdckage solids in a suitable contzllner for intenm storage, 3) move plutonium into 
selsmically-secure facilibes for storage, and 4) venfy double contmgency complmce for cnucality matenal h i t s  

I 

Materlal stabilized and/or repackaged in Seismic containers to minimlze long-term dispersibihty will not necessardy h a k e  to 
be stored in a seismically-secure facility Intra-plant shipments of plutonium matenals are controlled by the Rocky Flats 
Plant Tramportarion Safe9 Manual Intra-plant shipments are conmned in currently or formerly approved for off-site 

~ shipment contiuners 

FAILURE MODE, HAZARD, AND ACCIDENT IDENTIFICATION 

Plutonium metal exposed to air (21% oxygen) will form plutonium oxides In an inert atmosphere (less than 5% ox}_ezn), 
plutonium metal will still oxidi7x, but more slowly than m ax Plutonium metal exposed to hydrogenous matenals such as 
water, u ater vapor m air, or plasuc may form plutonium hydnde Other plutonium corrosion reachons are possible, bu t  less 
significant Some of the resultlng plutonium compounds are pyrophonc or combusuble Plutonium metal with a high 
surface area to mass ratio is also pyrophoric Under some condmons, these matenals may ignite spontaneously and ma} 
ignite surrounding cornbushble matenals includmg plutonium metal 

Vanous mechanisms may cause contamers of plutonium to leak or rupture As plutonium metal oxid~zes, its volume 
increases, and the resulung expansion may cause a mechanical rupture of its contamer Plutonium oxide has a large surface 
area which Can adsorb moisture Slight hcihng can cause desorptlon of some of this moisture and a sudden pressunzauon 
of the contamer Plasm bags, tape used to seal Vollrath cans and plastlc bags, and the latex seal on produce cans de-mde 
Over urn2 from radiolyoc decompositlon and loss of plashcizers Other mechanisms may also result in  contamer fadures 
Common plutonium compounds such as oxides and hydndes are hspersible powders Therefore, any operatlonal accident 
or natural phenomena event such as a spill, fire, explosion, cnticality, wind, tornado, or earthquake which could cause a 
breach of containment could result in  a release of plutonium 

I 
, 

~ 

Postulated Events 
I 

The process used by the team of experts to determine the vulnerabilihes 1s qualitahve and Subjectwe The team &d not 
perform numerical calculatlons but agreed on the Wellhood or consequence of a pmcular vulnerabllity event belongrng to 
a parucular range The Assessment identlfied 10 types of events and a total of 54 comblned events The types of events are 
1) faciht\ fire, 2) explosion, 3) leakagehpill, 4) loss of confinement, 5) cntlcality, 6) breach of contamer, 7) matenal fire, 
8) external exposure, 9) earthquake, and 10) rurcraft crash The events are genenc enough that a descnphon of a 
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leakage/spiU event 1s the Same for every bddmg Thls 1s based on that each of the bluldtngs has roughly the same land of 
matenal m the same lund of contamers Other than the facility fm event for Bmldmg 776, the only events as in&cated by 
the Assessment to have potend lmpacts to publlc safety are earthquake, explosion, and arrcraft crash Each of the events 
are tabulated m Publlc Safety and Worker Matnces These are shown m Tables 13 and 14 The event identdier rndicates 
the bmldmg number, the type of event and the tmmg of the comtrve actrons 

Each event type 1s dwussed pmnhng a synopsls of the event and comments for comE#uIsons to the FSARs The generat 
vulnerabllitres are contnbutmg factors and adverse condmons to the mdmdual vulnerabhty events As the g e n d  
vulne.rabdms have already been presented addmonal expamtron of the adverse con&trm 1s not needed The assessment 
methodology 1s not as ngorous as the rrsk analysls in the vanous FSARs However, wthm the drscusslon of each event are 
factors for which that an assessment peaformed by FSAR rrsk analysis methods would have taken either explicit or mplicit 
credit. 

Consequences 
Llkellhd mgh Medium Low 

Bldn-Event IDmm NTLT 
Low 559-09Earthquake 2 

707-09Earthquake 2 
771-09Earthquake 2 
776-09Earthquake 2 
779-09Earthquake 2 
559-02 Explosion 1 
707-02 Explosion 1 
77 1-02 Explosion 1 
776-02 Explosion 1 
779-02 Explosion 1 
559-10 mdt Crash 1 
776-10hraftCrash 1 
779-10hdtCrash 1 
776-01Facd1tyFm 2 

Note 2 mdmtes Near Term and 1 m&cates Long Term correctrve actrons 
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Table 14 Worker Safety 
Consequences 

Lkelhod f i g h  Medium LAW 

Bldrr-Event ID- NTLT 

559-03Lealcage/splll 2 

776-03Leakage/splll 2 
779-03LeakageRiplll 2 

371-03Leakage/splll 2 

771-03Leakage/splll 2 

371-06 Breach Contnr 2 
559-06 Breach Contnr 2 
707-06 Breach Contnr 2 
771-06 Breach Contnr 2 
776-06 Breach Contnr 2 
779-06 Breach Contnr 2 
991-08 Extn Exposure 2 
371-07 Ma&& F m  2 
559-07 Mate& Fi 2 
707-07 Matmal Fire 2 
771-07 MatmdFire 2 
776-07 Matenal Fire 2 
779-07 Makd Fire 2 
371-04 Loss Confmnt 2 
559-04 Loss Confmnt 2 
707-04 Loss Confmnt 2 
771-04 Loss Confinnt 2 
776-04 Loss Confinnt 2 
779-04 Loss Confinnt 2 

M d u m  
Bldg-Event IDnype NTLT 

Low 371-05 Cnhcdity 2 
, 707-05 ChhCdty 2 

771-05 Chh&ty 2 
776-05 cntlcallty 2 
779-05 Chhdty 2 

Bldg-Event ID/rvpe NTLT Bldg-Event ID/Me NTLT 
559-09 Earthquake 2 371-01 Facihty F m  2 
707-09 Earthquake 2 559-01 Facihty Fi 2 
771-09 Earthquake 2 707-01 Fachty Fm 2 
776-09 Earthquake 2 776-01 Fachty Fm 2 
779-09 Earthquake 2 771-01 Fachty F i  2 
559-08 Extn Exposure 2 779-01 Facihty Fm 2 
707-08ExtnExposure 2 
771-08ExtnExposwe 2 
776-08 Extn Exposure 2 
779-08 Extn Exposuq 2 
371-02 Exploslon 1 
559-02 Explosion 2 
707-02 Explosion 1 
771-02 Explosion 1 
776-02 Explosion 1 
779-02 Explosion 1 
559-05hraftCrash 1 
776-10hraftCrash 1 
7 7 9 - 1 0 h d t C r a s h  1 I Note 2 mci~cates Near Tern and 1 m&cates Long Term comuve acuons 



Leakaee/Smll Event 
Assessment Dcscr ipm 

The storage of plutonium solutions in pldstic bottles or tankage for extended penods of hme, generates condiuons that are 
conducive to actual degradahon of the container Degradation of the containers may injure and/or expose near-by worken 
and/or contaminate the immediate facility areas Leakagelspills may occur either dwng handling of the contamer or while 
the container is in a stahonary storage posiuon The curtailment of site-wide nuclear operahons significantly inhibits the 
processmg of matenal mto forms suitablc for long term storage Recurrent facdity safety system equipment fadures, as well 
as inadequacies in configuration knowledge and administrauve controls. reduce the likelihood of approval for conduct of the 
nuclear opcrahons requlred to stabilize the soluhons in storage 

This type of event is rated as high likelihood and low worker safety impact The ummg of corrective achon should be near 
term due to continued degradation of current matenal storage condihons 

Adverse Conditions 
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Racilauon levels of rnatenal in storage in combinahon with current matenal packaging configurations increase the 
Uehhood of packaging failures Additionally, several gloveboxe7 are severely corroded from pnor usage, enhancing the 
Ilkellhood of soluuons entermg the glovebox room in the event of leakagehpills (applies to Buildings 37 1,559,776,779) 
Recurrent facility safety system equipment fadures, as well as madequacies in configurahon knowledge and administrahve 
controls, reduce the llkehhood of approval for conduct of the nuclear operauons requlred to stabillze the solunons in 

storage 

Comments and Cornpanson to FSARs 

Contamers imply plashc bottles as well as piping and tanks The plutonium soluhons include acidx soluhons which are 
corrodmg tank and piping walls 

The FSARs analyzed spills of liquids and powder in different locahons Due to the low energeucs associated u ith spills aqd 
the rniugauon provided by HEPA filters, this type of accident does not significantly contnbute to the pubbc nsh curves 
The different locauons include inside gloveboxes, in rooms, or modules, on the second floor, and on docks The mitigatlng 
systems that are dlrectly relied upon include 1) operator response, 2) gloveboxes which mcludes gloves and bags, 3) 
Selecuve Alpha Alr Monitors (SAAMs), 4) venhlahon systems which provide pressure differend and HEPA filtrahon of 
the room and glovebox venulahon system exhaust. Secondary mihgatmg systems include the electncal powerback-up 
systems and Life Safety Disaster Warning System 

Analysis of genenc liquid spills in Building 771 mclude Batch Feed, Evaporator Feed, and Peroxide Precipitaaon with 
respechve spill inihahng event frequencies of 0 2, 1 0 and 3 0 per year The inihahng event frequency is based on 
interviews with operators This is consistent with the inihahng event frequency assumed m the Assessment The FSAR 
rehed upon the operator to control and isolate the spill within less than 5 minutes The probabihfies of falure of this are 
10% for well occupied areas, 50% in area?. with few people, 100% for remote or unoccupied areas C m l e d  operauons and 
restricted access to process areas decreases the percentage of hme an area is occupied, decreasing the probabdity of 
conmning and isolahng a spill However, curtadd operahons have reduced the probabdity of having a spill, off sethng 
this incr- The consequences from the plutonium nimc acid spill does not change because the accident analysls used a 
release frachon rather than a release rate, yieldmg a tune invanant calculation This leads to a more conscrvauvc 
calculatlon 

Breach of Container Event 
Assessment hSCnDh0n 

Breach of contamer is llkely due to the physical condihon of materlal in  storage, and its packaging configuranon The 
current matenal storage configurahons, when exisung for extended periods of hme, generate condlhons that are conducive 
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to either actual degradation of the conkinw or induced failure of the container A container breach is the loss of physical 
integrity of the primary conhiner that hold the plutonium Thir  includes the plastic around dry matenal or cans the tape 
which kwps the lid of the cdn in place, tanks, piping, pldstic bottles, or someumes gloveboxes A falure of containers may 
injure and/or expose ncx-by workers and/or contaminate the immcdlate fdcility areas These falures may occur either 
during handling of the container or while the container is in a stabonary storage positlon 

Adverse Conditions 

Radiauon levels of matenal in storage in combinahon with the current matenal packaging configurahons i n c r m s  the 
likelihood of packaging failures Potential failure mechanisms are container pressunzauon, radiolytlc degradahon of the 
container, and contamer failure due to volumetnc expansion of matenal, among others Recurrent facility safety system 
equipment failures, as well as inadequacies in configurahon knowledge and administrative controls reduce the likelihood of 
approval for conduct of the nuclear operauons requlred to stabilize the matenal in storage Equipment falure 
predominately results from age of equipment and lack of preventlve mantenance Equipment falure degrades safety 
system performance Equipment age adversely affects performance due to the general inability to obtam replacement parts 
and reduced operduonal reliability The rate of equipment failure has been increasmg in recent years The lack of a 
ngorous preventwe maintenance conmbutes to the hme dependent physical degradauon of equipment. 

This type of event IS rated as high likelihood and low worker safety impact The hmmg of correctwe actlon should be near 
term due to conhnucd degradahon of current matenal storage condihons 

Comments and Companson to FSARs 

It IS a fact some of the containers are degradmg and a breach 1s more llkely than what is estimated m the FSARs Thls 
aspect is idenhfied in USQD-RFP-93 1170-TLF Release of m a t e d  upon a breach of contamer IS considered a spill (hquid 
or dry), these events have been analyzed m the FSARs A more complete descnpuon of spills is descnbed i n  the Spill Event 
secuon 

Material Fire Event 
Assessment Descnpuon 

The current matenal storage configurakons, when existmg for extended penods of m e ,  generate condiuons suitable for 
auto ignikon of matenal and/or its packaging Plutonium metal is stored in unsealed contruners, m non-mend 
envuonments, and uhllzes plasm for contcuninent. Igniuon of matenal and/or its packaging may injure or expose nearby 
worAers, contaminate the immediate facdity, or could ignite co-located combushble matenals 

Adverse Condiuons 

Rachahon levels of matend in storage in combmauon with the current materml packagmg configuratlons are creatlng 
condhons conducive to auto-igniUon Examples are the generahon of flammable gases (such as hydrogen) and the 
formabon of pyrophoric matenal forms Recurrent facdity safety system equipment falures, as well as madequacies in 
configurauon knowledge and administrahve controls, reduce the Ilkelhood of approval for conduct of the nuclear 
operahons requxed to stabdize and repackage the matend in storage Equipment failure predominately result from age of 
equipment and lack of prevenhve mantenance Equipment falure degrades safety system performance Equipment age 
adversely affects performance due to the general mability to obmn replacement parts and reduced operahonal reliability 
The rate of equipment falure has been increasing m recent years The lack of a ngorous preventlve mamtenance 
contnbutes to the me dependent physical degradahon of equipment. 

Thls type of event 1s rated as high likelihood and low worker safety impact The hmmg of correcuve acuon should be near 
term due to conhnued degradatlon of current matenal storage con&bons 
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I Mugatmg systems that are drrectly relied upon for thls type of event are 1) SAAMs, 2) egress procedure, 3) Statlonary 
Operatmg Engineer, 4) fans and ductwork, 5) control dampers and instrument au, 6) structural integnty of gloves, 

~ 

Comments and Cornurnson to FSARs 

The FSARs analyzed different types of fires which bound this type of fire These are addressed m the Facility Fre  Event 
muon  Matenal fire nsk IS manmned in part by reducing combushble loadmg near stored matenal as low as possible and 
that m a t e d  stored in vaults is not suscephble to fire propagahon from one storage locahon to another (NSTR-0120-93) 
USQD-RFP-93 1170-TLF idenhfied this issue and declared it an Unreviewed Safety Queshon The Management Plan for 
Resolutwn of the Safety Issues Associated with the Storage of Plutonium and the USQD-RFP-94 0084-TLF, which 
evaluated the HSP-3 1 11 T r a d e r  and Storage of Plutonium for Fire Safety procedure address the issue in greater detad, 
implemenhng correchve achons and restnchons on the handhng of potentdy pyrophonc plutonium 

Equipment important to safety for this type of event are heat detectors and those idenhfied in the Facdity F m  Event 
descnphon 

Loss of Confinement Event 
Assessment Descnuhon 

Equipment falures or human error causes a loss of the venhlahon envelope resulhng in a loss of hfferentd pressure 
Matenal is predominately stored in condmons intended only for short-term storage Plutonium metal is stored in unsealed 
contamers, in non-inerted envuonments, and uhlizes plastlc for contamment 

Adverse Condmons 

Equipment falures or human error result in loss of confinement by the venhlahon system Radmon levels of matenal are 
mcreasing due to amencium buildup The current packaging configurauons are degradmg and c m g  conhttons for 
matenal migrahon Recurrent facdity safety system equpment fdures, as well as inadequacies in configurahon knowledge 
and admmistrauve controls, reduce the lkelihood of approval for conduct of site-wide nuclear OpeRkhOnS reqwed to 
stabdue and repackage the m a t e d  in storage Equipment falure predomlnately results from age of eqwpment and lack of 
prevenhve mzuntenance Equipment fadure degrades safety system performance Equipment age adversely affects 
performance due to the general inabdity to obtam replacement parts and reduced operatlonal reliability The rate of 
equipment falure has been mcreasing in recent years The lack of a ngorous prevenhve mantenance contnbutes to the 
hme dependent physical degradahon of equipment 

I 

Thls ty-pe of event IS rated as high likelihood and low worker safety impact The hmmg of correcttve acuon should be near 
term due to conhnued degradahon of current matenal storage condmons 

~ 

I Comments and Companson to FSARs 

-.. Loss of confinement causes suspended m a t e d  (1 e , Pu pamcles) to migrate from Zohe I to succeedmg Zones Thus, loss 
of confinement does not have to comcide with other accidents to cause contaminahon It can be either momentary or for 
extended pen& of hme The impacts can be locallzed (I e ,  as smgle glovebox or room) or globallzed (all the gloveboxes 
in a module or room or the enhre buddmg) Exclulng accidents such as fires and explosions, the causes for loss of 
confinement include 1) loss of glove or bag port, 2) doorway held open too long, 3) extemal wmd pressure and vacuum, 4) 
pressure/flow damper related falure (1 e , single damper or overall instrument a u  system falure), and 5) operator error 

Momentary and locallzed loss of confinement is not an unusual Occurrence SAAMs detect the migrahon of Pu pamcles 
Egress procedures for such an event help mimmlze the exposure In accordance wth OS&, operahons are suspended when 
a pressure &fferentd LCO can not be mmmned The impacts of this type of event is minlmlzed by adhenng to egress 
procedures and the OSRs that requrre S A A M s  and pressure dtfferenhals as well as other reqwments to meet the LCOs 
while operahons are in progress 
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gloveboxes, and the building. and 7) electncal power Secondary mibgahng systems include backup fans and backup 
electncal power 

Criticalitv Event 
Assessment kscnphon 

Matenal storage areas installed with less than selsmic design basis racks and internal components may fad in a Seismic 
event Human error or madequacy of the cnhcahty safety limits may result in a cnhcal configurabon dunng a m a t e d  
movement 

Adverse Conditions 

Inadequate Seismic design combined with an earthquake and the current matenal storage configurabons create condmons 
conducive to reconfigurahon mto a CnbCd geometry This conlhon unnecessarily exposes the worker to an increased 
ldcelihood of raclnhon exposure and/or contaminahon 

This type of event is rated as low llkehhood and high worker safety impact The hming of the correctwe acuon IS near term 
due to degradauon of current matenal storage condihons and long term due to budget constraints for sesmic upgrades 

Comments and CornDanson to FSARs 

Cnhcdity safety is provided through several programs The Cnucality Safety (CS) group manages some of  these programs 
The Site Assessment Team, with its resmcbve methodology, mewed that if one cannot guarantee a C n h d t y  w l l  not occur 
then it ‘may’ occur Obviously, this is true, however, it is not conslstent with nsk assessment methodology used by the CS 
group and m the SARs The CS group uses a double conmgency cntenon for assessing the probablhty o f  Occurrence of a 
cnhcahty Double conhngency lmplies that two unbkely events (1 e , the probabllity of occurrence of an W e l y  event 1s 

less than or equal to 1E-2 /year) must occur before a cnhcahty is probable Thus, CS contests the statements made within 
the Assessment concernmg cnbcalihes 

The Site Assessment Team l d  not mclude a Cnhcality Safety Engineer As such, the team was not aware of some of the 
previous cnucality safety evaluahons Several cnhcality accidents are evaluated in the FSAFb The two types are either a 
metal cnhcality or a soluhon cnhcality The FSARs idenhfied those areas within buildmgs that had the p o t e n t d  for 
cnhcal~ty accidents Where appropnate fault tree analyses are performed to esumate the likelihood of a cnhcallty accident 
Some of the basic events considered in the FSAR that might contnbute to an accident are 1) introducbon of moderators, 2) 
changes in geometry, 3) double batchmg, 4) natural phenomena, 5) pipe breach, 6) valve left open, and 7) OperahOnal 
accidents 

The miugahve systems assoclated wlth cnucallty accidents include 1) vanous safety and training programs, 2) procedures, 
3) physical barners, 4) lock-out/tag-out program, 5) cnhdi ty  alarms, 6) W h i g  nngs, and 7) HEPA filters Previous 
reviews of applying double conhngency cntenon revealed that thls is apphed but not well documented in previous cnucahty 
evaluahons Also, some of the affected operabons are no longer bemg performed Rocky Flats Envmnmental Technology 
Slte has not expenenced an madvertent cnucality Cnucality Safety Engmeenng 1s in the process of establlshing new 
cnhcality limits for vanous proposed operahons 

External E x m u r e  Event 
Assessment Descnpnon 

Personnel external exposures are received due to events that breach the facdity bamers Mated is predominately stored m 
COndIhOnS intended for short-term storage Plutonium IS stored in unsealed conmners, in non-inerted envronments, and 
uullzes plasuc for conmnment Fnes, explosions, or earthquake damage potenually aIIow m a t e d  to be released from 
damaged packaging, thus exposing the external personnel 
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Radiation levels of material in  ?torage in combin'ition wilh the current facility packaging configurations increaws the 
likelihood of packaging failures Earthquake challenge of containers stressed by pressuri7ation radiolyhc degradauon of 
the container, and container failure due to volumetric expdnsion of matenal, among others increase the seventy Recurrent 
facility safety system equipment failures, as well as inadequacies i n  configurauon knowledge and administrahve controls, 
reduce the ldcelihood of approval for conduct of the nuclear operahons requlred to stabdize the matenal in storage 

Comments and Comuanson to FSARs 

This event encompasses fire, explosion and earthquake events However, the focus is on the set of workers not bec t ly  
connected with operations within a pamcular building This set of workers are not explicitly addressed in the FSARs In 
addiuon to all the other precauuons to keep the risk from such events to a minimum, procedures within emergent\ planning 
have these persons take sheltenng achons or possibly evacuation 

Explosion Event 
Assessment Descnpuon 

The genenc explosion can breach the facility structure and release radioacuve matenal directly to the atmosphere This 
event is postulated for Buddings 559,707,771,776, and 779 The matenal is stored in rooms, vaults, or gloveboxes 

A human error may lead to an oxyacetylene explosion within a room containing both matenal in storage and with an 
extenor wall 

Adverse Conditions 

Oxy-acetylene bottles associated with mantenance acuvihes may be present within the facihty Increasmg degradauon of 
matenal and its packaging increases the quanhty of matenal avalable for release Matenal is predominately stored in 

conduons intended only for short term storage Plutonium is stored in unsealed contamers, in non-inerted envuonments, 
and uulizes plashc for conmnment The c w l m e n t  of site-wide nuclear operauons significantly mhibits the processing of 
material into forms suitable for long term storage Recurrent facility safety system equipment fadures, as well as 
madequacies in configuration knowledge and admmistrahve controls, reduce the lkelihood of approval for conduct of the 
nuclear operauons required to stabihze the solutions or matenal in storage Equipment fadure predominately results from 
age of equipment and lack of preventwe maritenance Equipment falure degrades safety system performance Equipment 
age adversely affects performance due to the general inability to obmn replacement parts and reduced operauonal 
rehability The rate of equipment falure has been mcreasing in recent years The lack of a ngorous prevenhve 
mantenance contnbutes to the hme dependent physical degradahon of equipment 

Compensatory measures that reduce the seventy of the vulnerabihty are as follows Personnel access to areas conmning 
matenal in storage is ughtly controlled Facility operahons IIX3truChOnS have been implemented to minimize the presence 
of oxy-acetylene bottles in rooms/vaults contaming both extenor walls and matenal storage 

This type of event is rated low ldcelihood and medium worker safety impact and high impacts on pubhc safety The uming 
of CorrKhVe acuon should be long term due to administrauve measures that have been implemented 

Comments and Companson to FSARs 

The FSARs analyzed several explosion scenarios Some of these are associated with c e m n  processes, such as bnquetung, 
molten salvfoundry hydrogen, or ion exchange processes Some of these processes are no longer being performed or have 
been significantly scaled down The other class of postulated explosion accidents are genenc explosions involvmg oxy- 
acetylene bottles dunng welding achvihes The Assessment indicates concern about explosions in gloveboxes, room, and 
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vaults that have the potenual to damage an extenor wall It is also concerned that the degradauon of material (1 e , 
oxidauon of Pu metal) and packaging increases the quanUty of rnak.mil avrulable for release 

The miugaung systems that are directly relied upon lnclude 1) physical structure (I e ,  breachmg a wall), 2) room 
venhlaUon, mantaming negauve pressure, 3) the exhaust is filtered through HEPA filters, 4) glovebox confinement systems 
reman intact dunng an ensuing fire, 5) automauc spnnkler suppression, and 6) intenor and extenor fire walls Secondary 
m u g m g  systems mclude 1) the detechon and suppression of a secondary fire by operator and/or the bulldmg emergency 
support team suppression or isolauon of the fire by the Fire Department, 2) vanous alarm systems (e g , spnnkler system 
flow sensors), and 3) protecuon of the MAR m vanous secondary contamers such as drums, gloveboxes, and vaults 

The FSARs analyzed explosions m gloveboxes, rooms, and hallways Breaching a wall IS considered as a possiblhty and 
mcorporated into the event tree models Explosions in vaults are not considered because oxy-acetylene is not permitted in 
vaults or vault type rooms If for some reason weldmg III a vault is requued, then the proposed acuvity would be reviewed 
through the SES/VSQD process USQD-RFP-93 1170-TLF idenufkd the mue of metal oxidauon increasrng the MAR as 
an Unreviewed Safety Quesuon The contamers that are degradmg are those of plasuc bags which are stored rn metal 
drums Since these plastlc contamers are inside other contamers and the FSAR &d not take credit for these types of 
conmers, the idenhfied issue assoclated with explosion have already been idenufkd or would not impact FSAR analyses 

Facilitv Fire Event 
Assessment DescnDUon 

Human error results m the igniuon of combushble loadmg of the fachty The current residue storage configurauons 
generate condihons suitable for igmuon of residues and/or its packagmg IgnthOn of residues and/or its packagmg may 
igmte co-located combushble matemils 

Adverse Condmons 

Matetral is predommately stored m conchuons intended only for short-term storage R a h o n  levels of m a t e d  in storage 
in combinauon with the current matemil packaging configurauons are creahng con&uons conducive to auto-igniuon 
Examples are the generauon of flammable gases (such as hydrogen) and the formaaon of pyrophonc matenal forms 
Recurrent facdity Safety system equpment faIlUreS, as well as inadequacies m co~igurahon knowledge and admmistrauve 
controls, reduce the Ilkelhood of approval for conduct of the nuclear operauons reqwed to stabllrze and repackage the 
matenal in storage Equipment falure predominately results from age of equpment and lack of prevenuve mmtenance 
Equipment falure degrades safety system performance Equpment age adversely affects performance due to the g e n d  
lnabhty to obtam replacement parts and reduced operauonal reliabrlity The rate of qupment fdure has been rncreasmg 
m recent years The lack of a ngorous prevenuve mmtenance contnbutes to the me dependent physlcal degradahon of 
equpment. 

Compensatory measures that reduce the seventy of the vulnerabhty a~ as follows Personnel access to area conmning 
residues in storage IS ughtly controlled Achwues mvolving the movement of residues are signficantly resmcted to 
mmmlze the llkelhod of igniuon Fire protechon upgrades since the Buildmg 776/777 fire in 1969 have minimized the 
probabihty of a facrlity fire breaching the confinement systems 

"hs type of event IS rated as low hkehhood and low worker safety mpact and not apphcable to pubhc safety for all 
bulldngs except for Bulldmg 776 T ~ I S  event for Buldmg 776 has a ramg of lugh mpact to public safety because the 
rewew team pred~cts a fire wdl breach the extenor walls These walls are not NFPA fire rated walls The w i n g  of 
c o m u v e  achon should be near term due to conmued degradaUon of current m a t e d  storage condmons 

Comments and ComDarrson to FSAR 

The FSARs analyzed fm III Mferent locations The uferent locauons mclude made gloveboxes, m moms or modules. on 
the second floor, and on docks The mihgamg systems that are dvectly relied upon include 1) avrulabihty of nearby 
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combushbles. 2) detecuon and suppression of the fire by operator and/or the bulldmg emergency support team, 3) 
suppression or tsolahon of the fire by the Fire Department, 4) glovebox confinements system mtact d m g  the fire, 5) 
automate spnnkler suppression, 6) room venulauon attempts to mmtiun negauve pressure and filter the exhaust, and 7) 
fire walls mtenor and extenor Secondary miugahng systems include the vanous alarm systems. fm water Qstnbuuon 
system, and automahc and manual deluge system m the fdter plenum 

The miuaung events m the event trees are based on operatmg history These include human error caused events The 
adverse conduon of matenal stored in condiuons mended for short term storage has been prev~ously identdied 111 USQD- 
RFP-93 1170-TLF and comuve achons m the "Management Plan for Resoluuon of the Safety Issues Associated with the 
Storage of Plutonium " The Assessment kts recurrent facihty safety system fmlures as an adverse conluon These 
systems are dmctly relied upon to mmtiun nsk within the authonzauon basis 

The FSAR analyzed the aspect of a facdity fm breaching the wall of Budlng 776, &ng c r a t  for the many fm safety 
improvements made after the 1969 fire The analysis inlcates that for this to occur, spnnkler systems, as well as all other 
fire mihgatmg systems, would have to fa1 The annual probability of thls occumng is 7 1E-09 This is not a c d b l e  
event. 

Earthauake Event 
Assessment DescnDUon 

The occurrence of a seISmic event may produce sufficient fadure of mtemal structures and systems to produce a release of 
axborne radioacuve mated  Plutonium mated is predommately stored in p h h c  bottles, in unsealed contamers or m 
non-merted envrronments Adluonally, the curkulment of nuclear OperahOnS sigxuficantly mhibits the processmg of 
m a t e d  mto forms suitable for long term storage These storage condmons generate increasing CpmhtIeS of matenal in 
lspersible form, mcreasmg the matenal avadable for release d m g  a semmic event. TIUS conloon unnecessarily exposes 
the worker and enmnment to an mcreased ldcelihood of ra&ahon exposures and/or contaminauon Ttus conhhon 
unnecessanly exposes the public to an increased Irkelhood of contaminabon 

Adverse Con&Uons 

Extemal structures have not been upgraded to withstand seismically mduced ground accelerahons of 0 21 g (Applies to 
Bluldmgs 559,707-not 707A, 771 and 776/777) Some mtemal structures and components have not been seismically 
upgraded (Apphes to Bmldmgs 559,707,771,776, and 779) Increasmg degradahon of m a t e d  and its packagmg 
increases the quanhty of m a t e d  avadable for release (Apphes to Buddmgs 559,707,771,776, and 779) Recurrent 
fachty safety system eqmpment fadures, as well as inadequacies in configurahon knowledge and admwtrauve controls, 
reduce the Welhood of approval for conduct of nuclear operahons r e q d  to stabdm the m a t e d  m storage (Applies to 
a l l  bdhngs) Eqwpment fatlure predommtely results from age of eqwpment and lack of preventwe mruntenance 
Eqwpment farlure degrades safety system performance Equipment age adversely affects performance due to the general 
mabhty to o b w  replacement parts and reduced operat~onal reliabdity The rate of eqwpment fadure has been lncreasing 
in recent years The lack of a ngorous prevenuve mmtenance conmbutes to the hme dependent physical degrabon of 
equipment 

This type of event IS rated as low hkelhod and medlum worker safety mpact and lugh unpacts on pubhc safety The 
m m g  of correcuve acuon should be near term due to ConhnUed d e w o n  of current matenal storage conQuons, 
increasing the quanuty of matenal m Qspersible forms 

Comments and ComDanson to FSARs 

The FSARs analyzed nsk from earthquakes that produce an accelmuon of 0 14 g at bedrock For Rocky Flats 
Enwonmental Technology Site this 1s approximately equivalent to an earthquake that produces 0 21 g accelerahon at the 
surface These analyses addressed bulldmg structural damage as well as component fadure The fact that more mated IS 



in a morc dispersiblc form h'is becn idcntificd dnd dcclmd dn Unrcvicwed SnfetL Question in USQD-RFP-93 1 170-TLF 
The wedkcncd pipe? and tank? <ire more likely to rclcm Lhcir rnnlcrial at lower thrzshold carthqunkc? 

Aircraft Crash Event 
Assessment Descriplon 

The murrence of an arcraft crash may produce sufficlcnt farlure of internal structures and systems to produce a release of 
arborne radioactwe matenal The resulting fuel fire provides an energy source for dispersion 

Adverse Conditions 

The external structure of the buildings are not designed to withstand aircraft penetrabon Internal structures and 
components (e g , glovebox systems) are similarly dcsigncd Increasing degradation of material and ~ t s  packaging increases 
the quanlty of matenal avalable for release 

Comments and Companson to FSARs 

Aircraft crashes are not explicitly analyzed within the FSARs However, they are analyzed in the 1980 Final 
Envlronmental Impact Statement for Rocky Flats and are used to help develop emergency planning zones 
USQD-RFP-93 1170-TLF idenufied and declared the issue of matenal degradabon wlth respect to plutonium oxidauon and 
non-comphance with HSP-31 11 as an Unreviewed Safety Queshon 

I 

UNREWEWED SAFETY QUESTION DETERMINATION QUESTIONS 

The purpose of this USQD is to determine if the condiuons described in the Assessment represent significant enough 
changes ~II the authonzahon bases to be classified as a USQ The condiuons are general vulnerabihhes and individual 

Also 
presented are the discussions of the general vulnerabdities and events, providing addiuonal information to charactenze the 
vulnerabdity and a comparison to the SAR nsk assessment methodology, respectu elv The USQ potenual of each of these 
is discussed below Due to the length of this USQD a minimal amount of summan mformauon is presented, the reader IS 
asked to refer to the general vulnerability Sec'Lon for additional informatlon 

I vulnerabdity events A synopsis of the Assessment and the assessment methodology are presented in the above text 

USOD P o t e n d  of the Vulnerability Events 
The Assessment qualitatlvely placed inlvidual events mto frequency and consequence bins This is based on a review of 
the condihons of the plutonium, it's packaging, and adverse condiuons Quanhues or proporhon of matenal in each type of 
contamer is not given The physical bamers are identrfied however, a measure of thelr effecuveness under accident 
condiuons is not charactenzed Magnitudes of mlvidual events (e g , size of splll or fire) are not quanufied or descnbed 
The degree of miogauon provided by compensatory measures is not esumated m the Assessment. 

I Compared to the ngorous process used in the FSARs to develop indwidual scenanos, the Assessment methodology is a 
I comprehensive Preliminary Hazard ASS ssment (PHA) PHAs are often very consenative in their estimates Also, some 

Individual scenanos in the FSARs were developed through a ngorous process This process included 1) a comprehensive 
review using a prehminary hazard assessment technique to idenufy significant potenual accident events, 2) an esumauon of 
the annual probabiliues of these events b o u g h  the use of fault trees, staushcal data, and engineenng Judgment, 3) 
development of accident propagauon by esumaung the probabilttles of success of bfferent miugatmg systems, and 4) based 
on accident propagauon involvmg the MAR, consequences were calculated in terms of dose (I e , rem) The results of thls 
process yielded a numencal esumation of the annual probabihty and consequence (1 e , risk when ~Ulhplied) of indvidual 
accident scenanos Thus, many factors were considered and quanufied in developlng FSAR nsk curves 
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the statements (e g , a fire results from human error or an event may potenmlly occur) within the Assessment are not 
consistent with terms and methodology used in the SARs The frequency and consequences bins, as defined in the 
Assessment, are signlficantly Mferent than what has been estabhshed for the S A R  analyses For example, the frequency 
bms for SARs usually span two orders of magnitudes ( a factor of loo), while the Assessment used bins that span a few 
years (e g ,3 years) The Assessment &d not substanuate, in terms of numencal calculahons or referenced documents, the 
placement of vanous events into the bins Validattng the placement of the events mto the bms would r e q w  a S A R  type 
nsk analysis, which is beyond the scope of this USQD Therefore, it is inappropnate to consider the mdwidual vulnerabhty 
events is tlus USQD However, the USQ potenhd of the six general vulnerabihues are discussed below 

US0 Potenual of the General Vulnerabilities 

The SIX general vulnerabiliUes are presented m the Safety, Operahng Funcbon, and OperatJon COndIhOnS Identlficauon 
seCh0n Adduonal mformauon IS presented with the general vulnerabiliues to identlfy whether the issue had been 
previously evaluated with the USQD process and esumate the extent and magnitude of the vulnerability Summarmng thls 
mformauon, thls secuon d~scusses the USQ potenual of the six general vulnerabilhes Please refer to the m u o n  
menuoned above for adhhonal informahon 

GV # 1 idenufies that plutonium soluuons (acidlc & causuc) are degradmg the storage contamers (1 e , plashc bottles, 
system piping and tanks) Thls condluon has not been previously evaluated through the USQD process 

Two LANL Assessments document the LATO fmdmgs related to this condlhon "her fmdmgs include 
0 

0 

0 

An organ& database does not exist from which to p d c t  the stability of soluhons and resins, 
Nitnc acid inhibits corrosion by passivahng the surface For red fuming mtnc acid (which is more concentrated than 
the mtnc acid found m the RFETS tanks) a corrosion rate of 6E-4 mch per year is typical, 
The predommant sources of leaks are gaskets, pmts ,  and valve fdure, 
Ths condiuon has the potenhd to create s e o u s  safety hazards 

Leaving the soluhon in the tanks may also lead to StraUfkaUon of the plutonium solutlon and nuholysls of the water 
molecules in the soluuons The Cnucality Safety group has reviewed con&uons that could lead to StrahfkahOn with the 
current status of the tanks Based on current infomuon none of the tanks present these CondIhons W o l y s l s  of the 
water molecules generates hydrogen This con&bon IS evaluated in USQD-RFP-95 0387-CAS, Gaseous Hydrogen 
Generation and Accumulation in Solution Tanks in Buildings 371 and 771 The evaluation determined that an accident of a 
new type is created by this condluon, resulung in a posihve USQ 

C o n v m o n s  with Larry Peppers of M a t e d  Surface Technology mdxates corrosion problems expenenced at RFETS are 
related to localwed mpacts to pints and valves General& corrosion of tanks have not been expenenced A few lmes m 
Bddmg 771 have expenenced corrosion problems These, however, are not new problems This vulnerabhty IS drrectly 
related to spdl accidents Slandlng Order 39. Management ofBottled Actinide Solurionr, provides gmdance on the 
management of aqueous solutions The guldanm Spectfie~ the types of plasbc bottles for aqueous plutomum solutions and 
storage requnements Polypropylene bottles conmmg aqueous soluhons with acmide concentrauon greater than 1 mg/l 
shall kc repacked into low density polyethylene or high density polyethylene bottles as soon as pracucable and in no case 
shall polypropylene bottles conmning acunide soluhon be placed mto drums for storage or shipment. The bottles are 
perm%cally vented, relievmg hydrogen accumulaon 

S A R  nsk assessments have evaluated spills m all frequency bms The frequency of spills in the FSARs is based in part on 
plant histond data This data takes into account operalor error and equipment malfuncuon However, these contnbumg 
categories were not delineated in the initlahng event fhquency 

The basis that the probability of spllls has not mmased above that m the FSARs IS a qualitatwe evaluauon of the operauons 
whde producuon was being performed (24 hours a days) to the few operauons that are ongoing With the many 
Jusuficauon Of COnhnUed Operahons in place for the vanous out-of-tolerance condihons the number and type of operations 
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we wverely rcvtrictcd LoinpJrcd Lo that in the FSARF Conwicring thcsc factor< although thc f'iilure probabilitL of PldSLI? 

ConLlineri ha? incrcavxl, thc ovcrall probdbility of a cpill ha not iiicrcdwcd 

Summarily, though leaving thc solutions in tanks is not wi\c and mdy have increased the probability of spills, i t  is 
qualitatively determined that the increase is not significant and that no new significant hazards have been generated by this 
condibon Therefore, this condihon does not warrant a posihve response to an\ of the seven USQD queshons 

GV # 2 idenhfies that plutonium IS stored in contact with plashc and other organic materlal increasing the f i e  hazards 
This issue is idenhfied as an Unreviewed Safety Questron in USQD-RFP-93 1 170 TLF 

~ 

GV # 3 idenufies that the VSSs are degrading and with the concurrent loss of experienced plutonium handlers lengthens 
, both the "hands-on" durauon of an acavity and the calendar time to complete the actlvity 

The Assessment idenuficd the age of equipment and lack of prevenuve maintenance as adverse condihons These factors 
could lead to increasing failure rates and counter assumption used to predict sistern reliabdity The search of seLeral data 
bases did not reveal any increasing trend of equipment failure The LCO, compensatory measure, and MWCFb in this 
deterrninahon specifically relate to VSS MWCFs related to Zone I1 HVAC s <tern for Building 707 are specifically 
reviewed The data bases are not constructed to predict failure rates, and influencing factors such as resumpDon are evidsnt 
On  the number of MWCFs that are submitted Repair times for two componcnis of the HVAC system are estunatcd All of 
these data indicate that the VSS availability has decreased Availability eSLrmates use repau tunes and fadure rate data 
The above data sources provide good inhcaaon that repar hme have significantlv increased The data sources did not ha\ e 
the type of data needed to esumate falure rates 

Several examples of system degradahon are provided in the above text The examples showed a decrease m HVAC 
funchondity as well as for other systems When appropnate, compensatory measures are implemented to offset the 
decreased funchonality A review of the compensatory measures in Bldg 707 indicates that there are currently too many 
compensatory measures to be effectwely implemented The reasons for this are (1) the large number of shift orders in 
which the measures are contained, (2) the high turnover rate of the Compensatory measures, and (3) managing the 
unplementabon relies heavily on memory A compensatory measure does not provide the same funchon nor reliability as 
the safety component it replaces Qualitahvely, equipment protecuve features h a b e  been modLtied, degradmg the 
funcuonality of the VSSs beyond that assumed in the accident analysis chapter i n  the FSARs 

Though the MWCF complehon m e  is not a good indicator of repair ume, the repau tme  has significantly increased from 
the values assumed in the FSARs The mLreases shown in the above text are as large as a factor of 300 The lncrease 1s 

Integrated Work Control Process Longer repm Umes increases component and system unavadability The conkbons and 
aspects that impact the unavadability of the HVAC system are prevalent for r e p m  on all VSS Unavadabihty of VSS ma\ 
have secondary unpacts For example increasing the unavallabllity of the niuogen system may increase the probability of 
self-ignihon of plutonium Quanhfying unavadabilihes for all of the VSSs for all of the builchngs is beyond the scope of 
this USQD 

I attnbuted to avalabihty of vanous personnel, lack of spare parts and implementahon of the structured and ume consuming 

The qualitauve assessment of the increase HI system repalr hme combined with (1) decreased funcuonality of VSS and (2) 
significant number of compensatory measures mcreases the probability of Occurrence of a malfuncuon of equipment 
unportant to safety The mcreased reprur tune leading to increased system unavadabdity comblned with decreased VSS 
funchonality and deficiencies with unplementahon of compensatory measures creates the possibility of an accident of a nev, 
type The new accidents are the loss of a VSS concurrent with an accident This 1s largely evaluated in the FSARs as being 
mcrdble  It is now a cr&ble accident The OSRs and the accident analysis chapter of the FSARs implicitly credit 
manmning the facdity and equipment in a safe condihon Therefore, all of the aspects related to this general vulnerabdity 
have decreased the margin of safety as defined in the basis of the OSRs/TSRs However, these new accidents fall in the 

, 
~ 

I extremely unlikely bin frequency bin (I e ,  10" 5 f > lo4 per year) This bin is dommated by earthquake event nsks 
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GV # 4 identifies that mdtcrial invcntory diffcrcnccs potcnhdlly incrcascs the conscqucnccs of A postulated e\ 2 n t  by an 
eshmated 20 to 25 pcrcent 

The most significant inventory difference that could incrcasc the conqucncc 1 5  that associated with duct holdup As 
presented in previous text, several studies have cstimdted this amount of holdup and its locations This is shnv. n in Table 
12 Three USQDs have been performed, addressing this issue for Buildings 559,707, and 771 This is currently being 
evaluated for Building 371 Of these only Building 771 has resulted in USQ condition, however, the USQD is based on new 
holdup eshmates (approximately 80 kg) The new estlmatcs mclude holdup in gloveboxes Taking into account previous 
operahons in Building 991 (1 e , predominately storage of SNM in Type-B containers) this building was not included the 
duct holdup program 

A rough esomate as to whether the consequences might pose a USQ for the remaining buildings is performed by companng 
the ductwork holdup eshmates to the radiological decision criteria the buildings This is shown i n  the Table 15 Only PC-2 
for Buildmg 776/777 is more restnchve than that for Building 771 It is approximately 33 times more resmcu\ e, while the 
holdup is approximately 8 hme less The holdup quantities do not include holdup in gloveboxes or untoward areas When 
the hold-up 1s charactenzd and analyzed as part of the Decontamination and Decommissioning plans for the other 
buildings, this could represent a USQ However, the USQD related to holdup should be performed at that urn: 

Table 15 Compansons of Ductwork Holdup and Radiological Decision Cntena (50-year bone dose) 
2 

Building Holdup (kg) Pc-2 Pc-3 Pc-4 
77 1 33 1 1E-5 4E-3 1E- 1 

776/777 4 2  3E-7 1E-0 1E-0 
779 1 5  4E-2 4E-0 1E+1 

GV # 5 is that plutonium is stored in structures that are not seismically qualified for the present design basis (Buildmg 371 
excepted) 

This potenbally increases the matenal avadable from events caused by the fmt four vulnerabilibes listed a b \  e due to 
damage to packaging or confinement systems The FSARs analyzed the nsks from earthquake Based on oprahons being 
performed, the FSARs esbmated the MAK (e g , calculabng a residence tune factor v, hich estabhshes when thz material is a 
nsk in the gloveboxes) With many of the operabons no longer being performed or significantly reduced, mosf of the 
plutonium is stored in vaults or vault type rooms Stoniig matenal in vaults decreases the matenal at nsk and 
consequences for seismic events This is because (1) mdtenal III vaults are in at least 2 conmners compared to bare or 
uncontamed matenal m gloveboxes, (2) the matenal IS not distnbuted throughout the gloveboxes, reducing the probability 
of matend being mpacted by fallmg debns. dnd (3) the vaults have greater structwd integnty than gloveboxes The first 
four general vulnerabihbes may contnbute to this vulnerabdity However, based on the quahtahve nature of the Assessment 
and that these vulnerabilihes have been already idenlfied as a USQ (ref 2nd vulnerability above), and do not indwidually 
represent a USQ, it is qualitahvely determined that this vulnerability does not pose a USQ condihon 

GV # 6 idenMies that hundreds of plutonium items are out of compliance with the plant fire safety procedure IHSP-31 11) 
Thls was previously determined to represent an Unreviewed Safety Quesbon in USQD-RFP-93 1170-TLF 

Note: The reader zs encouraged to read the text presented above and in the Safety, Operahng 
Functron, and Operahng Condihons Idenhficahon sechon for addihonal lnfonnahon regardmg 
JustrfiUlhOn for the responses to the USQD queshons 
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Could the proposed dctrvity incredse the probdbilify of occurrence of an accident previously ekaluated in a 
Safety Analysis? Yes - No - Explain l 1  

G V  Re.mn.se ExDlanation 
1 No Plutonium solutions degrade plasuc conhiners As reviewed, plutonium nitrate 

soluuons are compauble with smnlcss steel with very low corrosion rates The nimc 
soluuons cause leaks predominately at valves These leaks have occurred at RFETS 
The SARs analyzed leaks in all of the frequency bms The overall probabdity of 
spills has not increased above the values in the FSARs This is attributed to the lack 
of production 

2 Yes This is determined to represent a USQ in USQD-RFP-93 1170-TLF “The reason for 
the increase in probability since it was analyzed in the 1987 FSARs is that far more 
plutonium is in  storage contamers and the plutonium in storage containers is sittmg 
for much longer penods than was previously common ’ 
Degradation of the VSS does not change the iniuahng frequency of Occurrence of 
accidents 
Possible increase of MAR does not impact the frequency of occurrence of accidents 

mcrease the frequency of seismic events 

the increase in probabllity since it was analyzed in the 1987 FSARs is that far more 
plutonium is in storage contamers and the plutonium in storage contamers is sitmg 
for much longer penods than was previously common ’ 

3 No 

4 No 
5 No The FSARs andlyzed the nsks from &quake This general vulnerability does not 

6 Yes This is determined to represent a USQ m USQD-RFP-93 1170-TLF ‘The reason for 

2 Could the proposed activity mcrease the consequences of an accident previously evaluated in a Safety 
Analysis? Yes - No __ Explain 

G V  Response Explanauon 
1 No The SARs analyzed spills dunng productlon The quanhues of soluuons avilable for 

spills have not changed since cessation of produchon Aged and degraded p h h C  
bottles do conbutute d common mode of filure Hohever, the bounding 
consequences of spllls are not impacted because the FSARs esmated larger 
quanuties than tho% associdted with spllls from bottles This is based on (1) bottles 
generally leak, which is detectable, before they break, and (2) bottles are handled one 
dt d ume Therefore, the consequences have not changed 

2 YeS This is determined to represent a USQ m USQD-FtFP-93 1170-TLF ‘Because 
relauvely non-dispersible plutonium metals are being converted over m e  into 
dispersible plutonium compounds and the number of contamers with dispersible 
compounds present is mcreasing, the quantlty of plutonium that may be released from 
a postulated accident is increasing ’ 
VSS degradauon does not impact the Mateml-At-fisk VSS degradahon impacts the 
probability that a given VSS system is avallable to respond to a specific scenano The 
VSS degradauon will impdct the split frdcuon (success/ filure probabihhes) used in 
the event trees and not the consequences In other words, there is a given 
consequence asslated with the success of a VSS, dnd a dlfferent consequence 
associated with its failure Changing the succesdfahre probabihtxes does not change 
the asmmted consequences It may make the other convquences more probable than 
previously considered The consequence bms are largely dommated by releases 
associated earthquake events 

~ 

~ 

3 No 
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4 Ye5 Thrcc U5QD have k n  pcrformcd, dddressing this issue for Buddings 559, 707, and 
771 This is Lurrcntly bcing cvdluatcd for Building 371 Based on new hold-up 
eWnalc$ only Building 771 rcprcxntcd d USQ condition in USQD-771-94 1592- 
BJS Each of the remaining buildings should bc individually evaluated as part of the 
Basis of Interim Operabon 
The FSARs analyzed the risks from earthquake Based on operahons being 
performed, the FSARs eshmated the MAR (e g , calculatlng a residence tlme factor 
which establishes when the matenal is a nsk in the gloveboxes) With many of the 
operahons no longer being performed or significantly reduced, most of the plutonium 
is stored in vaults or vault type rooms Stonng matenal rn vaults decreaxs the 
rnatenal at risk and consequcnccs for scismic events This IS  because (1) rnatenal in 
vaulls are in  at least 2 containers compared to bare or uncontained matenal in 
glovcboxes, (2) the matenal is not distnbuted throughout the gloveboxes, reducing 
the probability of matenal being impacted by faLllng debris, and (3) h e  vaulls have 
greater structural integrity than gloLcboxes 

6 Yes This is determined to represent a USQ m USQD-RFP-93 1170-TLF ‘Because 
relahvely non-dispersiblc plutonium metals are being converted over tune into 
dispersible plutonium compounds and the number of containers with bspersible 
compounds present is mcreasing, the quanwy of plutonium that may be released from 
a postulated accident is increasing ’ 

5 No 

3. Could the proposed acbvity mcrease the probabihty of occurrence of a malfunction of equipment important 
to safety prevlously evaluated in Safety Analyses9 
Yes - No - Explain 

G V  Response Explanahon 
1 No The possible malfunchon are due to corrosion of different components The soluhons 

may corrode seals m valves and pumps used to transfer the soluhons The vanous 
components have always been exposed to the plutonium soluhons The five year 
storage has not significantly increased the rate of corrosion of these components 
A s  evaluated in USQD-RFP-93 1170-TLF, ‘The current condihon of plutonium 
stored in vanous buddmgs at RFF’ generally does not affect the probabdity of 
Occurrence of a malfunctlon of equipment important to safety ’ 
The increased repau hme as well as the qualitawe assessment of decreased 
funchonahty of VSS increases the probabihty of Occurrence of a malfunchon of 
equipment important to safety 
Possible increase of MAR does not mpact the frequency of Occurrence of malfuncnon 
of equipment important to safety 

As evaluated in USQD-RFP-93 1170-TL,F, ‘The current condihon of plutonium 
stored m vanous buddmgs at RFF’ generally does not affect the probabdity of 
Occurrence of a rnalfunchon of equipment important to safety ’ 

2 NO 

3 YeS 

4 No 

5 No The FSARs andyzed the nsks from earthquake 
6 No 

4 Could the proposed activity increase the consequence of a malfunction of equipment important to safety 
previously evaluated in Safety Analyses? Yes - No - Explain 

G V  Response Explanation 
1 No As explamed in questlon ## 2, the quantlhes of solunons avilable for spills have not 

changed since LeSSahOn of production 
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2 No A\ cvaluatcd i n  USQD-RTP-93 1 I70-TLF, ‘The consequence of a container failure 
should not differ significantly from the consequence of plutonium oxide spills 
a n a l y d  in the FSARs ’ 
VSS dcgradalion impacts overdll pcrformancc, however, the consequences bins would 
not be exceeded Consequences of VSS malfunchon have bee evaluated in FSARs 
and are not chdnged 
Three USQDs have been performed, addressing this issue for Buddlngs 559,707, and 
771 This is currently being evaluated for Building 371 Based on new hold-up 

3 No 

, 
4 No 

, esmates only Building 771 represented a USQ condiuon 
5 No The FSARs analyzed the nsks from earthquake 
6 No As evaluated in USQD-RFP-93 1170-TLF, ‘The consequence of a conmner fadure 

should not differ significantly from the consequence of plutonium oxide spills 
analyzed in the FSARs ’ 

5 Could the  proposed activity create the possibility of an accident of a different type than any pre,iously 
evaluated in Safety Analyses“ Yes - No - Explain 

G V  Response Explanation 
1 Yes Spills have been analyzed 111 the SARs The tanks are vented to glovebox venulahon 

systems, and the Cnucality Safety group review mdxate that plutonium soluhons 
have not strahfied However, USQD-RFP-95 0387-CAS idenufkd an USQ relabng 
the aCCUmUlahOn of hydrogen in the tanks as an accident of a new type The 
referenced USQD addressed the issue for buildings that have tanks, Buildmg 371 and 
77 1 

2 No The =sue is idenhcal to that m USQD-RFP-93 1170-TLF ‘The potenlal types of 
accidents related to the current storage of plutonium at RFP (fires and spills) are a 
subset of those accidents which were previously analyzed m safety analyses ’ 
As presented in the above text, the current condiuon can lead to an accident with 
concurrent 1 0 s  of a VSS, an accident of a new type 
Possible mcrease of MAR does not create an accident of a dlfferent type 

3 YeS 

4 No 
5 No The FSARs analyzed the nsks from earthquake 
6 No The issue is idenncal to that in USQD-RFP-93 1170-TLF ‘The potenlal types of 

accidents related to the current storage of plutonium at RFP (fires and spills) are a 
subset of those accidents which were previously analyzed m safety analyses ’ 

6 Could the proposed activity create the possibility of a malfunction of equipment important to safety of a 
different type than any previously evaluated in Safety Analyses9 
Yes- No- Explain 

G V  Response Explanation 
1 No The three major concerns of plutonium soluhons are corrosion, strahficauon, and 

ralolysis None of these presents the potentd to create a new type of malfuncuon 
Corrosion of minor components is not new at FWETS and has been evaluated As 
menboned above strabficauon is not a concern, and the tanks are vented, therefore, 
accumulauon of the radiolyucally generated gases is not expected 

plutonium stored in various buildings at RFP does not create the possibility of a 
2 No The issue is idenhcal to that in USQD-RFP-93 1170-TLF ‘The current condluon of 
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rndlfunction of cquipmcnl impormi to safcly of a different type than any  previously 
evaluatcd in safety analyscs ’ 

3 N O  The failurc modes identificd in the Failure Mode Effect Analyses and Fault Trees arc 
still applicable and no new modes have been identified 

4 N O  Possible incrcax of MAR does not create a new type of malfuncbon of equipment 
important to safety 

5 No The FSARs analyzed the nsks from earthquake 
6 No The issue is idenbcal to that in USQD-W-93 1170-TLF ‘The current condmon of 

plutonium stored in vanous buildings at RFP does not create the possibility of a 
malfunction of equipment important to safety of a dfferent type than any previously 
evaluated in safety analyses ’ 

, 

I 7 Could the proposed activity reduce the margin of safety as defined in the basis for any TSR9 
I kes-  No- Explain 

G V  Response Explanation 
1 NO The nitric acid is companble with stamless steel Other aspect of this vulnerability do 

not relate to margin of safety 

oxidauon of plutonium metal parts may change the shape or geometry c r d t e d  as a 
contmgency in many NMSLs and CSOLs, the current storage condmon does reduce 
the margin of safety defined in the basis of the OSRs ’ 
The OSWSRs and the accident analysis chapter in the FSARS imphcitly cr&t 
manmning the facility and equipment in a safe condmon Therefore, all aspects 
related to the vulnerability have decreased the margin of safety as defined in the bass  
and assumpbons of the OSR/TSRs 

4 NO The FSARs accounted for MAR fluctuauons and bfferences There is not a reducuon 
in the margin of safety related to this vulnerability 

5 NO The FSARs analyzed seismic events There is not a reducuon in the margm of safety 
related to this vulnerability 

6 YeS This is determined to represent a USQ in USQD-RFP-93 1170-TLF ‘Smce the 
oxidahon of plutonium metal parts may change the shape or geometry c r d t e d  as a 
conbngency in many NMSLs and CSOLs, the current storage conhbon does reduce 
the margin of safety defined in the basis of the OSRs ’ 

, , 2 YeS This is determined to represent a USQ m USQD-RFP-93 1170-TLF ‘Smce the 

3 YeS 

NOTE 1 If any of the above seven USQD questions are checked (4) Yes, the activity is a USQ The 
Program Manager, NS or Director, Engineering and Safety Services IS immediately notified 

I before proceeding 

Does the activity constitute a USQ? Yes J No - Explain 

Several of the general vulnerabihhes idenhfied in the Assessment have been previously determmed to represent an USQ 
These are general vulnerabilibes 1 (as it relates to accumulauon of hydrogen in tanks), 2 , 4  (for hold-up matenal in 
Building 7711, and 6 However, this USQD idenhfied a new USQ condluon related to general vulnerabihty # 3 The USQ 
is based on VSS degradauon Several factors contnbuung to VSS degradabon are d~scussed The factors are (1) mcreased 
repm nrne, (2) general loss of funchonality, and (3) problems associated with compensatory measures Together these 
factors requxe positwe responses to questions 3,5, and 7 

9 Does the activity require a chmge to the TSR (or OSR)? Yes - No J 
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I 10 Could the activity result in exceeding the criticality safety acceptance criteria3 
YesJ No - Explain 

As stated in USQD-€UT-93 1170-TLF. ‘oxidahon of plutonium metal may result In loss of shape or geometry control 
cred&d as a conungency in many Cnhcality Safety Operahng Limits (CSOLs) and Nuclear Matenal Safety Lmits 
(NMSLs) This would violate the double conhngency pnnciple which 1s an accepted cnucahy safety acceptance cntenon 
Since at least two conungencies must fall (1 e , at least two independent and unhkely events must occur) before an 
inadvertent nuclear cnficality can occur, an inadvertent nuclear mhcahty is sol1 an unllkely event ’ 

NOTE 2 If any of the above questions are checked (4) Yes, DOE approval is requued to proceed 
with the proposed activity. 

I 11 Does the proposed activity require an authorization-bass related FSAR change? 
YesJNo- 

I 12 Hazardous Material Evaluation. 

I Does the proposed activity introduce a new hazardous matetlal not evaluated u1 a Safety Analysis' 1 
Yes- NoJ Explain 

There is no new hazardous matenal &scussed in the Assessment 

2. Does the activity increase the probabihty or consequences of an accident resulting from hazardous 
materlals previously evaluated in Safety Analyses, or exceed any establlshed mventory quantlty 

I Innits? Yes- N o d  Explain. 

The Assessment does not address the storage or use of hazardous matenals other than those lscussed (pu, Pu alloys, and Pu 
compounds) in this evaluauon 

NOTE 3 If Hazardous Material Evaluation has a question checked (4) Yes, DOE notificatlon s 
requued to proceed with the proposed actwity 

13 Are Compensatory Actions requued9 Yes - No J 

I Proposed COrrechVe achons descnbed in the Assessment are not evaluated in this USQD These achons should be evaluated 
in separate SESNSQD evaluauons dunng thex planning and mplementahon processes The USQ condmons assoclated 
with General Vulnerabihty # 3 requue no compensatory measures This is because accidents of these types (e g , fues 
concurrent with the loss of a VSS) are not nsk significant These accidents are in the PC-4 category (frequencies cle-4 per 
year) Seismic events generally dommate the PC-4 consequence cntem, which would involve a more MAR and similar 
release frachodeak path factor The nsk assoclated with these accidents 1s esbmated to be approximately 8E-7 rem& 
This is based on the consequences of a fue and the frequency of PC-4 bin 

R s k  reduction acuviltes (1 e , thermal stabihzauon, liquid stabilimhon, and cemn acuvihes associated with HSP 31 11 
noncompliance issues) should conhnue The reasons for this 1s as follows 

1) For Buillng 707 thermal stabihzauon achvihes, the analysis performed for the thermal stabilmuon bounds the nsk that 
would be lnvolved with these additional accidents (This was part of the rebasehne effort performed in support of the 
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thermal stabiliation ORR DOE has reviewcd and approved the thermal stabili7ation addendum to the Building 707 
rcbaselinc report) 

2) For liquid stabiliiration, the Integrated Safety Assessments idenhfied the necdcd safety systems and aswciatzd 
requireinen IS 

3) HSP 3 1 11 issues (non-compliant matenal) has previously been declared a USQ condihon Certrun acuviues (e g oxide 
brushing) were idenhfied as necessary to rcduce the nsk associated with the condhon The terminahon of these achvihes is 
Judged to pose more nsk than contmuing activihes which reduce the inventory of HSP 31 11 non-compliant matenal 

It should be noted that the current procedure for performing USQDs requires comparing the nsh condition(s I created by the 
‘proposed change’ to the nsk envelopc defined by the Authonzauon Bases which includes operabonal accidents and natural 
phenomena induced events Revisions are being made to thls procedure such that changes that impact operabonal accidents 
are compared to operational accident criteria, and changes impacted by natural phenomena are compared to natural 
phenomena cntena These revisions to the USQD procedure would not requlre changes to any of the USQD queshons ha t  
are answered ‘yes’, becauw the condihons as evaluated in this USQD sbll (1) increase the probability of occurrence ot a 
inalfuncbon of equipment important to safety, (2) create an accidenl of a new type, and (3) decrease the margin of safety 
Also, changes to this procedure would not change the conclusion that these addmonal scenanos are not nsk si-mlficant 

Though no compen-tory measures (as associated with OSR LCO out-of-tolerances) are requlred, there are SC‘L eral nsk 
reduction programs that remedy the General Vulnerabihhes of the Assessment The nsk reduction programs are the Site 
Integrated Stabilization Management Plan, (SISMP) and Implementation Plan for Reconunendatwn 93-3, Rochy Flats 
Seismic and System Safety (94-3 Il?) 94-3 IF’ was developed in response to Defense Nuclear Facihty Safety Board 
Recornmendabon 94-3 (94-3) In general, DNFSB 94-3 recommends that the safety issues related to consolidatmg Spec& 
Nuclear Matenal (SNM) into Buildmg 371 be evaluated and documented, as well as identifying improvements The SISMP 
tasks address plutonium metal & oxides, and plutonium soluhons The SISMP also addresses issues not descnbed in the 
Assessment (e g , residue remediation and slabilizahon) 

A General Vulnerabihty related to correchve rnantenance reparr hmes is idenufied in this USQD The current repm tunes 
arc significantly longer than what is assumed in the FSARs This invalidates the FSAR aswmphon that an axident 
concurrent with the loss of VSS is incrdble  As discussed in the body of the USQD, though the condibon i j  a USQ, 
accidents of this type (concurrent with loss of VSS) are not nsk significant However, changes have been mads to the 
Integrated Work Control Program (e g , reduce the number of signatures on the Work Package) that reduce th? ume for 
issuing a Work Package Also, a newly issued Basis for Intenm Operabon (BIO), Building 886 BIO, has the mamtenance 
program with certain attributes as a requlred administrahve program 

Specifically, the Budding 886 authoriahon basis states as part of its TSR’s ‘The Mamtenance Program for the Building 
886 Complex shall be mantained by the contractor to provide control of all facility COITeChve and preventive mamtenance 
activities For the Buildmg 886 complex, the Maintenance Program shall include the following attnbutes 

0 

Established maintenance idenufication, request, planning and implementahon processes 
Technical safety reviews of mamtenance work packages 
Idenhficahon of preventwe maintenance requlrements by operahons, engineenng and maintenance 
An established matenals management process for consumables and repalr parts 
Maintenance of safety Systems, Structures, and Components ’ 
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14 USQD Conclusion 

The Assessment idcnllficd %vera1 safety concern5 (I e , thc vulncrdbilitic\) The Assessment alqo pstulatcd %\ era1 typcs 
events Thc above information reviewed the vulncr,ibllltic5, evcnU and the rnclhodology uwd for the Assessment The 
methodology used to rank the postulatcd evcnts is significdntly diffcrcnt than the nsk assessment methods used in the 
FSARs Therefore, an USQD is not performed on thc cvcnts The six gcncral vulnerabilitles arc evaluated rn the above 
determination The conclusions regarding each of thc Gcneral Vulnerabilities are in  Table 16 

Table 16 Conclusions for each of the General Vulncrabilitic~ 
General Conclusion 

Vulnerability 
1 The FSARs analyzed spills m all frequency bin While nitnc acid soluhon degrade plast~c htt les and 

valve seals, the overall probability of spills has not increased above the values the FSARs This is 
attnbuted to the lack of produchon Nitric acid is compatible with stainless steel Accumulation of 
hydrogen in tanks due to radiolysis is declared a USQ in USQD-RFP-95 0387-CAS 
The increased fire hazards and challenge to container integnty is previously determined to be a USQ in 

Degradahon of VSS in terms of loss of equipment/system functionality and increased system 
unavadability does represent a USQ conditlon not previously idenMied and evaluated Though much of 
the evaluatlon is focused on the ventdabon system, as explaned above, the factors effechng these 
condmons are prevalent for all VSS and all bulldmgs This determinatlon is largely based on 
qudtahve arguments with the degree of degradahon not quanhfied However, sufficient informahon 1s 
avrulable to detemme that (1) the overall loss of functlonality as Seen by the many compensatory 
measures (e g , placing automahc features in manual control and measures explicitly idenhfied m the 
many shdt and operatlon orders) and (2) the system unavadability has increased due to increased repau 
tune presents an USQ Aspects addressing this USQ are in the questlon concerning compensatory 
measures 
The vulnerability of mcreased inventory does not automatlcally translate into an increased hlAR The 
FSARs allowed for fluctuation in MAR This is done by calculatmg a residence m e  factor for c e m n  
operatloris Several programs have evaluated hold-up m a t e d  in ductwork USQDs evaluated the 
mcrease for several buildings with a positive USQ for Buildmg 771 (USQD-771-94 1592-BJS) The 
current informahon does not support a USQ, however, as new esmates of hold-up become avadable 
this will be appropnately evaluated 
Plutonium stored in structures that do not meet Design Basis Earthquakes does not represent a USQ 
because the FSARs have evaluated this condiuon Also, there are no condiuons that would mvalidate 
the FSARs and associated USQDs with respect to this issue 
Items not in complmce with HSP 3 1 11 have been previously determined to represent a USQ in 

2 
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Att,iclimcnt 1 
SAFETY EVALUATION CIIECKLIST 

Complete Safetj Evaluation Checklist and perform an evaluation to determine or describe how the proposed acti,it\ 
would affect the questions asked in the USQD Consider the concerns including, but not necemrily limited to the 
topics llsted below Sentence or pdragraph explanations for each question is optional 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

ContainmentlConfiguration Integrity 
Selsmic analysls 
System/Component performance 
Single failure criteria or double contingency principle 
Separation criteria 
Room/Building habitability 
Fire protection or fire loads 
Release of radioactivity 
Design bases assumptions, or value used in FSAR 
Materials compatibility 
Potential consequences of procedure errors 
Missile protection, mcluding aircraft 
Heavy loads 
Natural phenomena such as flood, wmd, lightnmg 
Envwonmental qualfication 
Electrical failure 
Diesel loadrng 
Battery/Electrical bus loading 
Mechanical failure 
Control signal failure 
Potential for mternal plant floodmg 
Operational Safety RequwementIBass 
Security 
Installation 
Explosions 
Radwaste 
Emergency Procedures 
Fissile Materlal movement 
Storage of Flssile Materials 
Layoutkonfigurabon of Fissile Materials 
Amount of Fissile Material present 
Criticality 
Frequency and Consequences 
Nonconformance Reports 
Other Concerns 

YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
Yes - No J 
YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
Yes - No J 

YesJ No- 
J No - Yes - 

YesJ No- 
Yes J No- 
Y e s 4  No - 
YesJ No- 
YesJ No- 
Yes./ No- 
YesJ No- 
Yes __ No J 

Yes - No J 

YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
YesJ No- 
YesJ No - 
Yes __ No J 

(Llst those considered in the Safety Evaluation, but not hsted above ) 
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I Attachment 2 
1 Dmct Cause 1 1s Equipment / Matend Problem 
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Attachment 2 continued 
h t  Cause 1A is Defecbve or Faded Part 
D m t  Cause 1B 1s Defectme or Faded Mated 



Page 39 of 45 

UNREYIEWED SAFETY QUESTION DETERMINATION 
USQD Number: USQD-RFP-94.1186-BWW, Rev. 1 

1-C11-NSM-04 05 

Attachment 2 continued 
Dmct Cause 3 is Personnel Enor 
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Attachment 2 continued 
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EGcG ROCKY FLATS c..$ 
INTEROFFICE CORRESPONDENCE 

DATE April 11, 1995 

TO 

FROM 

B W Whrte, Nuclear Safety Analytical Support, Bldg T893A, X8261 

J W Keller, Systems Analysis, Bldg T8938, X8013 3 w.c 

SUBJECT HUMAN FACTORS REVIEW OF COMPENSATORY MEASURES - JWK-003-95 

PURPOS& 
Thls purpose of this correspondence is to transmit formally the findings of the Human Factors 
review of compensatory measures 

QISCUSS ION 
Attached is the report that documents the Human Factors review of compensatory measures in 
Building 707 The report concludes that the high number of compensatory measures currently in 
place in Building 707 has adversely affected the effective implementation of the compensatory 
measures as a whole 

RFSPONSF RFQU I R FM ENTS 
If you have any questions, please feel free to call me at X80131DP5279 

JWK 

Attachment 
As Stated 

cc 
K M Beggane 
M M McDonald 
E J Nuccio 
M A Rodriguez 

€GAG ROCKY FLATS INC ROCKY FLATS ENVIRONhiEMAl TFCHNOCCGY SITE P 0 BOX 4 6 4  GOLDEN CO 6oco2 (203) 935 7000 
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Human Factors Review of Compensatorj Measures 
April 11, 1995 

INTRODUCTION 

A compensatory measure is a human action that is used to support temporarily a Vltal Safety 
System (VSSj that is functioning at a level less than that required by the building s Operational 
Safety Requirements (OSR) Individual compensatory measures are supposed to compensate for 
the deficiency The Plutonium ES&H Vulnerability Assessment Site Assessment Team Report 
questioned whether there are currently too many compensalory measures to manage effectively 
and i f  the perceived loss of experienced personnel has adversely affected the aoiiity to implement 
these compensatory measures A Human Factors review of the compensatory measures in place 
in Euilding 707 was done in an attempt to answer these questions 

DISCUSSION 

Vlhen there is a pioblem with a VSS, a compensatory measLre is implemented b ~ s e d  on 
reauiremcnts from the OSR Personnel from the shift managers office are rescmsIcle for the 
management of the compensatory measure system, including documentation in shiff orders, 
xtion and termination attachments, and operations orders This documentation was reviewed 
2nd :ne individual compensatory measures were categorized b j  type and V S S  Delermining a 
total number of compensatory measures is problematic because they cover a wade :ange of 
svsteins from individual gloveboxes to the entire building As of January, 1995, tnere were 12 
Shift Orders 15 Action Attachments, 20 Termination Attachments and several Operations Orders 
for a total of more than 50 orders lrsting problems/issues within the building T,veity-seven (27) of 
tnese orders contain compensatory measures to support VSSs and cover over 80 different areas 
and individual systems Almost half of them are indiviaual SAAMs ana oxygen analyzers Of these 
27 orders, 21 cover systems considered Level 1 (most important) V S S  bv the review team This 
relates to approximately 40 different areas and systems wirhin the building 

The different types of compensatory measures found in Building 707 include 

IF occurrence THEN action - Conditional Operation (radio headsets) 

Do Not Enter Administrative Review 
Specific Equipment Settings Terminations, LOckoutVTagouis 

Surveillances (fire watch and cracked glovebox windows) 
limiting specific operations to specific gloveboxes 

Some of these measures are performed on regular schedules (sometimes hourly), some are 
performed only dunng specific operations, some affect a specific area, and some are used only for 
specific occurrences The Shift Managers (SMs) and Shirt Technical Adv,sers (STAs) rely on 
memory, the system status bards, and the wntten orders to manage the comDensatory 
measures 

The following are observations on individual types of compensatory measures and some of the 
organizations required to implement compensatory measures The observations are based on the 
review of the compensatory measure documentation, discussions with personnel, basic human 
error issues, and errors associated with specdic compensatory measures as documented in the 
occurrence reports 

Compensatory Measure Docurnentatlon and Shift Status Boards 
There are over 50 different shift and operations orders that cover many drfferent issues wrthin 
the building Even with the use of the shift status boards rt is difficult for the shdt manager and 
STAs to keep track of those that are compensatory measures There have been erron in 

1 
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Attachment 3 continued 

which the status boards had been updated improperly causing a single point failure of a 
compensatory measure 

At any one time, there exist a large number of terminations due to SAAMs, Oxygen Analyzers, 
and Ventilation Issues There are too many for any one person to remember and the rate of 
turnover of these terminations is very high Although the system status boards are used to 
keep track of the large number of terminations and other issues, the high rate of 
compensatory measure turnover makes it very difficult to keep the status boards updated 
There have been a number of errors where terminations were violated due to memory errors, 
status board errors, or errors wrthin the shift order rtself 

Many Terminations 

Overlapping Termmations 
More than one termination shrft order can be imposed on the same area This creates 
confusion when there is more than one problem in the same area and the terminations are 
listed separately If one of the problems is corrected, there is no system except memory to 
stop personnel from discontinuing the termination thinking the problem is solved There have 
been errors where shift orders where either left on the books and caused confusion or were 
removed or rewritten erroneously 

There are a number of 'if-failure-then type compsnsatory measures assigned to second floor 
SOEs The second floor control room contains a copy of only the relevant shift orders that are 
reviewed by the SOEs on a periodic basis They also use an information board in the control 
room to keep track of which systems have compensatory measures The SOEs are trained 
using an internal qualificatron package that includes an apprenttce program In addition there 
is an agreement with DOE on minimum SOE staffing requirements for 707 I f  the training and 
staffipg requirements remain in place, the SOE's ability to implement compensatory measures 
will probably not be affected by the loss of expenenced personnel 

One potential problem with the SOEs system is that during off shrfts they are staffed at only 
three (3) SOEs One SOE must always be present in the control room The second SOE will 
be performing surveillances around the outside of the building The third SOE will be on 
break which means that dunng off shifts there is no second floor roving SOE If a 
compensatory measure needs to be done, the SOE on break will be called and the 
compensatory measure will be performed as soon as he/she is able to re-enter the building 

There is also the possibility of a single pint failure of compensatory measures within the SOE 
program It is the shift managers job to keep the SOEs shift orders updated If the shift 
manager fails to update those shift orders, then the compensatory measures will certainly not 
get done 

During emergency situations, SOEs do not always have time to review written documentation 
Training and experience are relied on to priorrtize responses Once a safe configuration has 
been achieved, SOEs (per COOP) review their written documentation (including the 
compensatory measures) This ensures that any compensatory measures will get done 
eventually, but not as fast as if an automatic system had been functioning 

There have been several instances in which material is stored in a location that is not permrtted 
per shdt orders such as on inoperable heat heads or in gloveboxes that did not contain pre- 
fitters These errors occurred when both the shrft orders and HP 31 11 issues were new and 
the errors have not reoccurred since late 1992 

If Failure Then and Stationary Operating Engineers (SOEs) 

Operations Limited to Specific Gloveboxes 

Surveillances 
Although we found no recorded instances where a compensatory measure requiring 
surveillance of cracked windows to operate was not done, personnel have confirmed that 
these tasks were not done for a period of time when the Compensatory measure was first 

2 
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implemented In addition, there are many instances where other surveillance compensatory 
measures that are required for operation have failed (fire watch) 

Building personnel are called upon to use their knowledge of the systems to plan and take 
appropriate actions to recover from upsets or during emergencies To do this, personnel must 
know, or be able to find out, the current status of the systems Many compensatory measures 
entail changes to system configurations This requires personnel to remember that changes 
exist in order to make correct decisions 

Recovery from Upsets 

Priorities 
Sbls and STAs must pnontize the actions and requirements that they are responsible for 
During times of stress or higtfer pnorities the compensatory measures may be forgotten At 
least one failure was reported in which a compensatory measure was not implemented 
because personnel were involved in what was called, “a very important evolution ’ 

If the action needs to take place during an emergency, the likelihood of error is increased The 
stress level for personnel who must perform compensatory measures dunng a fire alarm will be 
greatly increased and the likelihood that they will forget lo perform the action increases If they 
believe their lives are in danger (they can see the fire), the actm will almost certainly not be 
accomplished 

A cursory study of the compensatory measures for Buildings 371 2nd 771 was done 2s part of this 
review While the systems for managing compensatory measures in these building differ 
somewhat from that of Building 707, they seem to have the same types of problems 

CONCLUSIONS 

Individual Compensatory Measures Under Stress 

Many of the compensatory measures are put in place to augment an automatic system that is not 
functioning adequately This review of compensatory measures has noted several areas where 
humans are less reliable than the mechanical systems they are meant to support Humans are 
slower than mechanical systems, human reliabilrty is lowered by stress, and other concerns may 
take priority over compensatory measures 

It IS difficult to address the issue of whether or not the ability to implement compensatory 
measures IS being affected by the perceived loss of experienced personnel Many of the 
personnel who are responsible for compensatory measure, such as the shift managers, STA, and 
SOEs, are required to complete extensive training programs If the required training and sufficient 
staff ing levels are sustained, then lack of experience should not adversely affect the 
implementation of compensatory measures 

The current system for managing compensatory measures relies heavily on the memories of a 
small group of individuals The effectiveness of human memory decreases as the number of rtems 
that must be remembered increases Twenty-seven (27) shrft orders wrth compensatory 
measures spread through a total of over fifty (50) orders are impossible to memonze effectively 
and searching through this much documentation can be very time consuming and error prone In 
addition, the high turnover rate of Compensatory measures increases the probabilrty of errors 
whrle updating the shift orders and status boards While the present system may be able to handle 
a small number of compensatory measures, there are currently too many for It to manage 
eff ecttvely 
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